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New Steam Street Car. 


Our engraving shows the new steam street-car lately tested 
in operation in Paris, on the line from St. Germain-de-Pres to 
the Porte de Chatillon, a distance of 254 miles, The car, con- 
taining forty people, was drawn by the engine in sixteen min- 
ates, or about 844 miles per hour. On arri at the Porte 
de Chatillon the engine was reversed, and made the return 
jonrney at between 9% and 10 miles an hour. The e e, 
which is a vertical locomotive, is inclosed in a frame-work ex- 
actly like a portion of an ordinary tramway car, having a small 
chimney. This chimney carries off the smoke, which is really 
almost imperceptible. The roadway had not been cleared. In 
that quarter of an hour the car met riding horses, and horses 
in all sorts of vehicles, cabs, carriages and wagons, but caused 
no alarm or tremor toany. These animals certainly looked. 
gays the observer, as if they would have liked to be reliev 
from drawing burdens, but that was all. There is a special 
advantage in the construction of this engine, which commends 
it to all who have any care for animal relief, in that it stops 
very quickly. Five feet is quite enough between brake and 
stend-still, And then upon the sharp curvature of the Cha- 
tillon road, caused by the rails being laid in order to avoid a 
gutter, where danger was even expected by many travelcrs, 
the speed was not slackened nor was there any jar. So at the 
corner of the Rue de Rennes, where the road is almost an an- 
gle, the same speed and the same satety ensued ; and in one 
place, where the laziness or obstinacy of a coachman delayed 
the train by blocking the line, the pull-up was all but instanta- 
neous—much quicker than it could possibly be had horses been 





the financial future of every railway company, especially in the 
all-important subject of the adjustment of gradients; and al- 
though it is true that no rules of universal and exact applica- 
tion can be formulated, inasmuch as no item of future business 
or expenses can be exactly anticipated, yet nevertheless it is 
believed that by proceeding on correct principles an estimate 
can always be made which shall be a sufficient guide for loca- 
tion and should always be carefully followed in preference to 
mere ‘‘ judgment” and guesswork. The latter are most uncer- 
tain and variable guides, even in the hands of the most expe- 
rienced, and lead to a vast amount of useless expenditure and 
expensive economy. 

To compare properly these different characteristics of align- 
ment with each other, it is essential that the value or cost of 
each should be referred to some common standard. The TRAIN 
MILE is at once the most convenient and the most exact fcr 
this purpose. Itis the most convenient, because it is more 
easily anticipated than any other item of future business, as 
tonnage, for example; and it is the most exact, because it is the 
most uniform measure of operating expenses—the cost of a 
train mile being very nearly the same, whether trains are habit- 
ually run full or empty or long or short; and it is thus the most 
suitable measure of any increase in running expense due to 
alignment. 

Assuming, then, the standard of the train mile (which we 
shall do in the form of a more convenient equivalent, viz.: the 
number of daily trains each way over the line), every degree of 
curvature and every foot of distance or rise and fall entails a 
certain expense (variable or constant) upon every train which 
passes over the line, and it is proposed in this paper: 

First, to demonstrate that these sums—and the relative per- 
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The part of Paris thus traversed is a populous one, and a 
reat crowd assembled at the terminus to cheer and congratu- 
ate the promoters of the enterprise. It is believed in France 
that the system can be applied to ordinary roads, if they are 
well made and tolerably Jevel. If so, there will follow an 
ehormous saving to individuals in their daily expenses and in 
their prosecution of trade. Its cost is about a shilling an hour 
for coals ; it is worked by a driver and stoker at say £3 38.8 
Week—that is to say, a total of 168. per day against £2 10s., 
which is the cost of horse supply and all its attendant charges. 
~The Practical Magazine. 
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The Justifiable Expenditure for Improvement in the 
Alignment of Railways. 


BY A. M. WELLINGTON, C. E. 


(Copyright, 1876, by the Railroad Gazette.) 

Any two proposed lines will differ from each other in one or 
more of the following details of alignment: 

Ist. Distance, or length of line; 

2d. CurvaTuRE; 

$4. Rise ann Faux, or elevations overcome by the engine on 
gradients not exceeding the ruling grade of the line; 

Ath. Tux Rare or raz Maxmmum on RuLinG Grape, a totally 
distinct question from that of Rise and Fall, though often con- 
fused with it; and 

Sth. Iv THz Usz or Hicw GRADES AND ASSISTANT ENGINES IN- 
STEAD OF A LOWER UNIFORM RULING GRADE. 

‘ The same questions arise of course in the case of projected 
improvements in the alignment of roads in operation. 

A correct and judicious solution of the problems arising from 





FRENCH STEAM STREET CAR. 
—are more nearly constant than is generally supposed, under 
variable conditions of traffic and location; and 

Secondly, to express the amount of such expense in sums 
which, multiplied by the estimated cost of a train mile and the 
estimated number of daily trains, shall give a few sums, easily 
carried in the memory, which shall not only be equally conve- 
nient for the ordinary purpose of “ equating,” but shall also 
serve as an instantaneous guide as to how much any pro- 
posed change, great or small, is worth to the line in dollars and 
cents, 

In order to have a sound foundation for a settlement of these 
problems, we must first investigate at some length the relations 
which the various items of the operating expenses bear to each 
other. This must necessarily be a dry and tedious mass of 
figures, but, it is hoped, will have interest sufficient to repay 
examination, independent of our present purpose. 

THE COST BY ITEMS OF A TRAIN MILE. 

If we examine the reports of almost any two widely separated 
railways for any one year, it will be a chance if many of the 
items of cost per train mile do not vary from each other 200 or 
even 300 per cent.; and if we take the average of several con- 
tiguous roads in each case, or of several successive years, the 
result will be the same in a less degree. If, however, we make 
a careful separation by items im each year on each road, the 
resemblance will be much closer, inasmuch as the accounts of 
almost any two roads, which are apparently much the same, 
will differ so much in the combination of some of the minor 
items as to vitiate all comparisons. 

But if, for the purpose of comparison, we determine only the 
aggregate cost ofa train mile in dollars and cents, and then 
determine the percentage which each separate item of cost bears 
to that sum, the resemblance will be, in the main, singularly 





differences in alignment is of the utmost importance to 





close, if the average of each road be taken for a series of years. 


And if, finally, we omit all taxes, station, terminal and general 
expenses, which are especially dependent on locality and char- 
acter of business, and include only those items of expense which 
vary more or less with the alignment and train mileage, and 
which we may group together under the general term of “Line” 
or ‘Transportation” expenses proper, the similarity in the 
percentage of the various items will be so close as to indicate 
the existence of a relationship between those expenses more 
nearly independent than is commonly supposed of the volume 
of business and even of locality; at least amply sufficient to 
serve as a general basis for location estimates. 

The results of such a comparison are summarized in the ta- 
bles given below. The writer is not aware of such having 
been previously compiled, owing probably to the great lebor 
involved. Nor, it may be added, would it have been attempted 
by the writer except that nearly every computation for this 
paper was read off at once from a “ Diagram of Percentages® 
and hardly any numerical work performed except addition and 
subtraction.* 

The operating expenses of a railway divide naturally, at least 
for our purpose, under the three great heads below: 

1st. MAINTENANCE oF Way AND Works, including all perma- 
nent structures except repair shops and engine and car sheds. 

2d. Train Expenses, including all expenses connected with 
the running, handling and maintenance of the roliing stock, 
but nof including any station expenses. 

8d. Srarion, TERMINAL AND GENERAL ExpPenses AND Taxzs, 
most of which vary more or less with the tonnage or volume of 
business, but all of which are independent of, or inappreciably 
affected by, any of the details of alignment; and therefore for 
our present purpose may be included together. Taxes at first 
sight appear to be affected by the alignment, inasmuch as they 


«fran 
_ 


i 
i ! 


might increase with the length of the road; but taxes are based 
on value and not on cost; and as the shortest line between two 
points is necessarily the most valuable, taxes, if affected at all, 
should be inversely as the length, so far as the length is 
changed for engineering reasons. Station expenses also are 
the same for the same business, whatever changes in the align- 
ment may be made, unless such change brings additional busi- 
ness; in which case the net profit on that business is an ele- 
ment additional to the purely engineering question.t e 

Below is given a table (Table I.) showing the percentage 
which each of the various items of expense—divided up 
under the three great heads enumerated above—forms of the 
total aggregate expenditure on 13 representative roads of the 
United States. Also, at the foot of the table, similar percent- 
ages are given for the only three States which publish State 
summaries in any detail or of much value. All the State re- 
ports, however, as is well known, are very inaccurate in detail, 

* Even with this assistance, the preparation ot the necessary tables, 
only a small portion of which are here reprinted, has been one of 
much labor, and the writer was led to add one road after another to 
the tables below only on account of the singular uniformity, as it 
appeared to him, of the p tag ibtained. The diagram above 
mentioned reads to three digits, independently of the decimal point, 
except that the last digit may possibly be a unit in error; ¢. g., the 

roper figures may be .0176 instead of .0177, or 14.5 instead of 144. 

he vanity of decimal precision is thus necessarily sacrificed, but the 
writer considers it more an obstruction than an assistance, both to 
the reader and to the value ot the results. Of what possible value is 
a knowledge of the fact that tuel and water cost 11.6201 cents per 


train mile, as per reports of the Louisville & Nashville Railroad, in- 
stead of the even figures 11.6 cente ? 


t A neglect of the consideration that all items which vary with ton- 
nage are not affected by the ali, t, leads to a great over-estimate of 
the value of distance. Thus, Mr. Herman Haupt, in a paper on the 
value of distance on the Pennsylvania Railroad (Van Nostrand’s En- 
gineering Magazine Vol. IV., p. my! includes such items as “ station 
abor, $152,883,” “‘ teaming, $109,125,” etc. It would be hard to say 











how the length of the track affects the cost of carting freight at the 
termini. 
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and have only the advantage of a wide general average; the 
Massachusetts reports being the best and those of Obio es- 
pecially inaccurate and ansystematic, as respects uniformity in 
the individual reports. 

The 18 roads given are as widely separated in location and 
exhibit as great a variety both in the character and in the 
volume of business as it was possible to compile from the re- 
ports accessible to the writer, and the shortest period averaged 
in any case is four years, except in the case of the Philadelphia 
& Reading Railroad, for which a subsequent table is given 
(Table VI.) covering a period of 24 years, which shows that 
the relative percentages have varied but little, but which it 
was impossible to include in Table I. for the entire period from 
lack of the requisite data, owing to the peculiar system of ac- 
counts in use on that road, as explained in the Notes to Tables 
I. and VI. The separate tables for each road, from which 
Table I. was condensed, are omitted as too voluminous, but in 

‘many cases they show wide fluctuations from year to year. 

Table Il. gives similar percentages to Table I., so far as the 
character of the State Reports enabled them to be compiled, 
for several States in addition to those given in Table I. So far 
as they go, they serve to confirm the general accuracy of the 
results indicated by Table I., as is evident from the abstracts 
from Table L., reprinted at the foot of the table. 

Table IIL. is computed directly from Table I. by omitting all 
station, terminal and general expenses, in the case of each road, 
and including only what we may call the “‘ Line” or “ Transpor- 
tation” expenses, that is to say, those which are directly connect- 
ed with the running of trains, which includes the two heads of 
“Train Expenses” and “Maintenance of Way.” This includes 
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all items which are perceptibly affected by the characteristics 
of alignment. 

If these tables be carefully examined—and more especially | 
Table III.—they appear to the writer to disciose a remarkable 
uniformity in the ratio of the verious items of transportation 
expenses to each other, especially in the ratio of the total cost 
of running trains to the cost of maintenance of way, under wide 
fluctuations in the character and volume of business. Thus, in 
Table III., the cost of maintenance of way only varies from 33.5 
per cent. of the total ‘“‘ Line” expenses, in the case of the Phila- 
delphia & Reading Railroad to 42.6 per cent. in the case of the 
Pittsburgh & Connellsville when engaged in heavy road repairs. 
The next highest was the Lake Shore & Michigan Southern, 41 
per cent., which was charging steel rails to maintenance.with- 
out deduction for old iron, and the next highest was the Boston 
& Maine, 40.6 per cent., which is almost exclusively a passenger 
road; but with these exceptions, not a single one of the re- 
maining ten roads varies more than a fraction over 3 per cent. 
from the general average of 37 per cent., nor is there any evi- 
dence apparent that the relative cost of maintenance of way 
decreases with increase of business. We shall see reason to 
believe, under the head of ‘‘ Maintenance of Way,” that this 
somewhat singular result is more than a coincidence. 

The same uniformity follows in the various items of “ Train 
Expenses.” Thus, in Table III., the cost of running engines 
varies only 2 or 3 per cent. from the average of about 30 per 
cent., except in two or three instances, notably the Cheshire 
Railroad, the shortness of which, 54 miles, evidently operates 
to increase the cost of motive power. 

These tables seem to indicate a very general uniformity of 
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relationship in the expenses of American railways (the cost of 
fuel being the greatest disturbing element)—a uniformity go 
great that any seeming exceptions may fairly be considered ag 
du» to local or temporary causes. In order to determine, how. 
ever, if the same law of uniformity will hold universally true, 
we will make some comparisons with a few English railways, 
The official returns of the Board of Trade afford a very meagre 
basis for this purpose, but accurate so far as it goes, and with 
the advantage that all returns are made upon precisely the 
same system. 

Table IV. gives the average percentages of the various 
items, as returned to the Board of Trade, for three representa- 
tive English railways, and also the aggregate of the English 
and of the Irish railways, for a period of five years in each 
case; and it will be observed that—excepting the Irish rail- 
ways, on which we shall remark hereafter—there is a much 
more strixing similarity in the various percentages than in the 
case of American railways. But it will also be observed that 
these percentages differ widely from those shown in Tables I, 
and II. for American roads. 

This difference, however, is only apparent, and is owing toa 
singular anomaly in the English system of keeping rail- 
way accounts—in use also on the Philadelphia & Reading 
and a few other American roads—termed the ‘Renewal Fund,” 
which is formed by deducting a certain amount per ton or per 
passenger transported directly from the receipts for the re- 
newal of iron and rolling stock, which is not charged in with 
other receipts and expenses. No trace of this fund appears in 
the English official returns, either in the reported receipts or 





“Total Working Expenses,” nor does any means exist, so far as 
§ Ex} , 














TABLE I. 


Showing the Percentage of the Various Items of Operating Expenses on Thirteen Representative Railways for a Series of Years; also, Similar Percentages from the State Reports of New York, Massachusetts and Ohio, 





































































































| | | 
STaTIsTics FOR Last YEAR GIVEN. | TRAIN EXPENSES. | Total |Sta’n, 
— Main-| of ter- 
No. of Dates |Average No.) | | | ten- | train |min’l, 
years (inclu. | of daily) | Engines. | Cars. Train Wages. | ance | exp’s gene- |Gr’nd 
Namx or Roap, ave- sive) Length. trains over|Cost per Total} of | and | ral |Total. REMARS. 
raged w main line.) rev’n’e oe Train | wey |main.| exp’s | 
er | A a Oil, | Re- | Re- | Eng. | Cond.| Ex- | and of and } 
in he | | apr | mile. | Fuel, | Water pairs, |Total.'pairs,| and | and /Total.'pens’s| works) way. | taxes. 
Line. Br’hs Pass. | Fr ms etc. | etc. | ete, |F’m’n| B’m’n | | | } | 
N.Y. Central & Hudson River.......... 5 1869-73 440 598 | 10.6 | 24. $1.27 | 13.2 2.6 76 | 234/186/ 6. | 42 | 101) 47.1 | 256.0) 72.1 | 27.9 | 100. |Taxes 3.7 + per cent. 
EYle...cccccccccsecccccscccccces seseses 5 - 422 634 8.3 | 25.2 1.07 8.6 2.1 8.6 | 19.2 | 11.2 8.8 8.6 | 174 | 47.8 } 24.5 | 72.38 ; 27.7 | 100. " OF - 
Lake Shore & Michigan Southern,......| 5 bed 540 595 | 74| 19.5) 1.25 | 109] 16] 79] 204/ 10.7| 63) 54) 11.7 | 42.8 | 29.9 | 72.7 | 27.3 | 100.|)°« « 
Pennsylvania... csescccscesesscvees vee qd 1859-74 358 426 | 16. | 32.8 101 | 6.0 1.7 | 14.0 | 21.7) 118 4.5 6.7 | 11.2 | 447 | 25.0 | 69.7 | 30.3 | 100 (Taxes, tolls, etc., 7 to 9 per ct. 
Ph Let Reading........+.0000+ 3 1867-73 95 332 | 6.0 | 44.0 1.13 | 9.6 22); 8. BOB | IBA |occee leccsce 15.0 | 48.2 | 23.2 | 71.4) 28.6) 100.| “ 0O 
Louisville & Nashville,........sssss005 7 ad 185 207 | 3.1 | 6.5 154 | 89 2.2 7.8 | 18.9 | 10.5 5.2 | 6.71 11.9 | 41.8 | 26.7 | 68.0 | 32.0 | 100. let 
Tilinois Cemtral......scsesees sovscesecs 8 1865-72 456 250 3. } 7. - Bones oT obeeeol. mee | BD.  Joccccelccocce | 11. | 87.0 | 25.0 | 62.0 | 38.0 | 100. | Taxes, 9 per cent. 
Union Paci, ...ccccccccocccccccce cove 6 1870-76] 1,032 |...... 16/| 6.2 1,107 | 18.9 5.7 | 80 | "27.6 86| 7.0 6.0 | 18.0 | 49.2 | 32.0 | 81.2 | 18.8 | 100, “ 0 
Baltimore & Ohi0 .....eseerseeee sovves 5 1871-75 380 183 7.3 | 25.2 0.69 6.2 86) 11.7} 21.6) 138.1 | 86) 84 17.0| 61.6 | 32.38 | 83.9 | 16.1 | 100. “ sad 
o F  wieve covccvevecceresccs 2 1 - 100 4.0 | 10.0 0.638 | 66 43 | 15.9) 268 |) 9.4 8&7 | 7.1 | 15.8 | 52.0 | 31.0) 83.0 | 17.0) 100.) “ “« 
Boston & Albany.... eeeeseres ° 4 1872-15 48 9.8 | 24.2 1.198 | 15.4 1.5 84 | 26.3 | 11.7 eoeee| 10.8 | 47.8 | 24.4 | 72.2 | 27.8 | Oe es 
Boston & Maine.. .. cocccsecs| & ad 115%; 11) 13.38) 6.5 1.045 | 14.7 15 | 6.6) 21.7 | et ee en | 12, | 40.7 | 27.8 | 68.5 | 326) 100.) “« «* 
Cheahive...o0e sescccccscevcccccccccccs 4 or BB Jecccce 4.1 | 13.6 1,003 | 20,1 1.7 9.0 | 30.8 | 11.9 |......)..000- 8. | 650.7 | 23.9 | 74.6 | 25.4 | 100. ” hed 
Pittsburgh & Connellsville.............| 4 | 1866-69 72 1.5 | 3.0 0.94 | 3.6) 24) 15.7) 217) 7.7) 84) 6.9 | 15.3 | 44.7 | 33.1 | 77.8 | 22.2) 100, | “ * (under construction) 
' | } Se eC | 
AGO s cictds bodehbscsbnedcscactiseccalons gaahenv ent eek $1.05 | 104 | 2.5 | 9.7 | 22.6 | 106) 66) 68 | 12.9 | 46.0 | 27.4 | 73.4 | 26.6 | 100. 
| | | | | | 
5/1 8} 6,574 | 1,977} 3.5 | 84| 105 | 11.3) 15] 83] 214 | 10.2 | 6.5 | 6.3 | 12.8 | 44.1 | 26.8 | 70.9 | 29.1 | 100. Taxes 3.7 + per cent. 
5 1871-75) 2,459 ecco] Feb 6.7 1.19 | 13.5 14 6.8 | 21.7 | 10.5 5.5 | 5.6 | 11.3 | 43.6 | 25.2 | 68.7 | 31.3 | 100, } 
4 1870-73) 3.851 a coccccleccses | 0.91 8.0; 12 7.5 | 16.7 9.2 65) 63) 128 38.7 | 28.1 | 66.8 | 33.2 | 100. |Statistics very unreliable. 
ntoelncevocce|cosees|occece|occece | $1.05 | 10.9| 14/ 7.5 | 19.8 | 10.0 | 6.2 | 6.1 | 12.3 | 42.1 | 26.7 | 68.8 | 31.2 | 200. | 
| wor aD 
Pe baeet se albawicen als copes le esses | bose | Sd ested (10.5) | (2.0) | 9.1] a6] 7% | PS ee (12.4) | 41.0 | 27.9 | 68.9 | 31.1 | 100. 
| | | 
POPOL. .ccvcercerecccrens|seeneslssseeees Bisse eoeses pons | eoeces | $1.00 10. 2. 9. ai. 10. 6. | 6. 12, | 43. 27. 70. | 30. | 100. | 
| 











REMARES ON TABLE I. 





New York Central, Erie and New York State Reports.—In each case the taxes were taken out of maintenance of way and included in station and general expenses. So also in the case of the Lake Shore and other 


roads, where such taxes 
Lake Shore.—An item for car hire of about 4 


cent. was transferred from operating qepenees to ‘‘ repairs of engines and cars.” 
, which runs through the entire period covered by the ta 


The high per cent. of maintenance of way is sufficiently explained by the 
le: “The entire cost of steel rails substituted for iron is charged to operating expenses.” 


following foctnote to their r 
Piitadetphva é sien road employs the English fiction of a “ renewal fund,” maintained by a direct tax on receipts of 5 cents per 100 ton miles, expenditures from which are not included in what 
is o1 y unders' as wor expenses. If 


small per cent, (about 17 or 18) which casual examination indicates and is commonly accepted. 
linois 


difference in the classification of expenses explains the fact that this road is one of the most irregular in the table. 
Ohio State 


.—Little value can be attached to results from these reports, except that the relative cost of maintenance of way!may be accepted as fairly accurate. As an example of inaccuracy, some of the 
roads reporting include the we ot engine hands in the cost of ‘‘ motive power” ana some do not, 
Pittsburgh & Connelisville.—This 


road was engaged in heavy road-bed 


repairs, filling trestles, etc., during the period covered by the table. 


an engine be repaired, the cost appears in the annual return of “ total expenses,” but if it be rebuilt, the cost does not appear in any total which can be compared 

6 expenditures from the renewal fund amount to from 8 to 15 per cent. of the annual “ total’’ and are mainly on maintenance of way, the cost of which is thus much greater than the very 
The same is true of English railways and some few other American roads which employ the same system. 

.—The figures given for this road are on the authority of Mr. L. P, Morehouse (‘The Cost of Transportation on Railroads,” reprinted in the Railroad Gazette for 1874, p. 200). Doubtless some 


Annee Number of Daily Trains.—Little accuracy is claimed for this column, as 1t was necessary to ‘‘ equate” the length of the branches as nearly as the writer could judge or ascertain to be in proportion to 
the relativ 


e business. In most cases one third of their length was added to that of the main line. 
of working days in the year was taken at 325, making some allowance for Sundays. Thesame number of days to a year has been assumed throughout this paper. 








TABLE Il. 


Showing the percentage of the various Items of Operating 


Jor a series of years, as determined from the State Reports of several States 


Expenses 
do not give items in detail. Also, abstracts from Table I., for purposes of comparison, 





















































Sai? ij. its 
H Length Average No. =f 2 | é. g 
& in of 3 |3é g 
+ ad 3 last year, |trains daily. 2 | 4. > ts) +) 
: Sd S r=] og on o 
Stare. Blais 81. |e8i95)99| F 
he © ig a 7 ve) SF Ps § Be] 
s z 8 | | S 8 q R Bes 8 ; 
sei gigi 3s les |88/ 88/813 
BS | BIlaig£glis iE ar i 
4 | a | a a) a i ° a 
4 years,| 1870-73 6,830 |...... 4.9 | 17.4 | $0.83| 28.0 | 20.0 | 52.0 | 100. 
“| 1872-73) 3,442} 816] 3.1] 68] 1.10 24.8 | 16.4 | 68.8 | 100. 
aes 29.8 | 13.8 | 56.4 | 100. 
43} 29.1 | 14.9 | 56.9 | 100 
RVODBacdas conde Sikn cheer abne peecbenvns ccereosvcsonedec pen 27.9 | 16.1 56.9 | 100 
York (recombining items from Table I.).............+s0055 | 26.8 | 18.6 | 64.7] 100. 
ie ee « “ “ ew ienean | 95.2 | 17.3 | 67.5 | 100, 
Ohio “ “ “ cn aihtaneni hands atink obits seeeee| 28.0 | 16.7 | 59.3 | 100, 
Average ee Ee LM, Cigehaliay eeghawssenet 26.7 | 17.5 | 55.8 | 100. 
Average of individnel seats recombining theme trom oS a ean | seoeka hase io ot vinas chad an katkaeaaa | 26.6 | 20.3 | 53.4 | 100. 
Average adopted as a , for purposes paper (recom- 
pining elise cckaks Gun ubanbUShthibinaye taal sss vccecieveceves|eccocelecsedcfeous cefiverccheseaes | a1. | 19. | 54. | 100. 





TABLE Il.—The average number of trains daily is computed above, includin 





the entire length of branches, without 
usiness of Pennsylvania, over New York 


pairs in some others. 


y about 4 per cent less than is indicated by the face of the returns. In Connecticut, the cost of fuel 


on 
“ ” the length of branches as in Table I. The extraordi f the treight 
and other States, is as the returned indicates. ald Sears reas: 
Maintenance of Engines and Cars.—In Michigan this item included fuel in most reports and excluded car re 
The percentage above is 
(13 = elt deducted from ven by the face of the returns. 


the reports are more or less ite and unsystematic. 


c) 
attaches to any of es borat shown in this table, except as a check, as the averages are for so short a period, and all 


It was intended only to serve as a comparative indication of volume and character of business. 


The number 


the writer can ascertain, of determining exactly what is ordi- 
narily understood in the United States as the ‘Total Working 
Expenses” of any year, except in the private books of the sev- 
eral companies. Inasmuch as the main expenditures from that 
fund are on maintenance of way, and few Americans are aware 
of this system, the English railways and the Enjlish system of 
building railways enjoy a cheap reputation in this country for 
economy in that item and low cost per train mile, Asa mat- 
ter of fact, the English railways have no considerable advan- 
tage in these respects, if we may trust the indications of the 
following confessedly inexact process. 

It will be observed that the percentages of the Philadelphia 
& Reading Railroad, as given in Table IV., with renewal ex- 
penditures omitted, agree quite closely with the percentages of 
the English Railways; as do also the percentages of the same 
road with American railways, in Tables I. and IIL, when the 
renewal expenditures are included. A more exact method of 
comparison, however, so far as it affects maintenance of way, 
is afforded by an elaborate paper by Mr. R. Price Williams, “On 
the Maintenance and Renewal of Permanent Way,” (Trans. 
Inst. Civ. Engrs., 1866). Mr. Williams having had access to 
the accounts of eight leading English Railways (viz., the Lon- 
don & Northwestern, the Northeastern, the Midland, the Lon- 
don & Southwestern, the Great Northern, the Lancashire & 
Yorkshire, the Southeastern, the London, Bnghton & South 
Coast, and the Manchester, Sheffield & Lancashire), gives @ table 
for these roads extending over a period of five years (1860-65), 
showing the expenditures per mile, both from operating OX- 
penses and from the “Renewal Fund” on what is ordinarily 
understood in the United States as “Maintenance of Way: 
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from this we may determine that expenditures from the re- 
newal fand vary from 74 per cent. on the Lancashire & York- 
shire Railway to 27.3 per cent. on the Manchester, Sheffield & 
Jancashire of the official return to the Board of Trade as the 
cost of ‘Maintenance of Way and Works ;” the average ot the 
eight roads being 46.5 per cent., as against 34.9 per cent on the 
Philadelphia & Reading Railroad. Assuming these roads to 
be fairly representative of the entire English railway system— 
and Mr. Williams states them to be so—the total cost of main- 
tenance of way on the railways given in Table IV. would be in- 
creased to from 25 to 28 per cent. of the total expenses, including 
expenditures from the renewal fund in both cases. The exact 
amount cannot be determioed for lack of information as to the 
expenditures from the renewal fund on the maintenance of 
rolling stock. These expenditures, in the case of the few 
Am rican roads maintaining a renewal fund, are comparatively 
small, but the percentages would indicate that they are some- 
what larger in England. The renewal fund apparently 
amounts to from 10 to 15 per cent., thus bringing the true cost 
ofa train mile up to 80 to 90 cents, gold. 

We thus find reason to believe that the various percentages 
of cost on English railways, and even the aggregate cost of a 
train mile, are closely approximate to those ruling in the 
United States, despite the great dissimilarity on the face of the 
returns. The Irish railways, however, form an apparent anom- 
aly in Table IV. ; the cost of maintenance of way amounting to 
6.6 per cent. of the total returned expenses, instead of only 
18.3per cent. in the case of the English railways ; and it will per- 
haps be at once concluded that this is due to the striking dif- 
ference in the volume of business, which is also shown in Table 
IV. Inthe absence of information as to the comparative 
amount of the renewal fund on Irish railways, the writer is un 
able to dispute this conclusion, but can only express his belief, 
based upon the general identity of the results already obtained, 
that the Irish railway accounts are kept on a different system, 
and that the renewal fund is either non-existent or very small. 
This conclusion, which is purely a priori, may be easily con- 
tradicted, if incorrect, by those familiar with the facts. If:it 
be not so, it is quite possible that, from conservatism and fan- 
cied necessity, the whole system of Irish railways is main- 
tained in English style for an Irish business. 

DIVISION OF THE EXPENSES FOR MAINTENANCE OF WAY. 

Ananalysis of the relative cost of the different items of ex- 
pense for maintenance of way is evidently necessary for our 
present purpose, in order to determine how great a proportion 
of the aggregate expense is affected by the various changes in 
alignment. Few roads, however, and no State reports, attempt 
to divide up this expense minutely under heads similar to those 
shown in Table V. below ; but the Pennsylvania, the Philadel- 
phia & Reading, the Louisville & Nashville and others do so in 
much greater detail, and Mr. L. FP. Morehouse has done go for 
the Illinois Central Railroad in the paper before referred to. 
(See foot-note to Table I.) The New York and Massachusetts 
State reports, also, go into sufficient detail to serve as a check. 

Table V. gives a subdivision of the cost of maintenance of 
way for each of the roads above mentioned, and the various 
percentages of the different items on each road have a suffi- 
ciently close general resemblance to be amply sufficient for 
our present purpose, if, as we shall endeavor to show below, 
the relative cost of maintenance of way may be accepted as 
very nearly the same in the aggregate—and, to a less degree, 
in detail—on all roads, whatever the volume of business or pe- 
culiarities of location. 

The items of Table V. were necessarily grouped in the order 
thown in the table for purposes of comparison in preparing 
the table, but may be more properly and systematically ar- 
ranged, after being determined, under the following heads: 


Per cent. of 
total expenses. 
ENGST AVES. cv crcccccccccescccnecs csensece 13 per cent. 
Renewal of Rails...... 7 per cent. 
Divided into {sajuating and Main- 
taining Tracks....... gee «@ 
WM, Maintenance of Road-bed......+..seecssesccseecceeses Sen 
Renewal of Ties....... 3 per cent. 
Divided into Earthv.’k, Masonry,etc.4 “ “ 
M4, Maintenance of Yards and Structures......<..sseecees oe. e 
Switches, frogs and 
MITER, 600 cccccscs<e 3 per cent 
Bridges, Bridge Ma- 
Divided into ONY, CtC......6.0- 25" « 
Buildings, except 
DROPS oc ccccccccccccce a 6 


Of these items, only the first and second are affected by mi- 
hor differences of length, and only the first by curvature or 
nse and fall. The third class of items is not affected by most 
Variations in alignment, and partly for that reason and partly 
because more liable to fluctuation, has been separated with less 
tare than the other items. 

RATIO OF THE COST OF MAINTENANCE OF WAY TO TRAIN EXPENSES. 

Unless the various items of railway expenses bear a nearly 
constant ratio to each other as the volume of business increases, 
the general formule hereafter to be given fur the value of im- 
provements in alignment cannot be applied, with much accu- 
racy, alike to roads which have (or expect to have) a large 
business, and those having only a small one. 

In the case of “Station and General Expenses” this objec- 
tion is of less moment, inasmuch as the expenses which enter 
into that item are not affected by minor changes of alignment; 
and, moreover, Table I. shows the general rule to be that such 
expenses are very uniformly about 30 per cent. of the aggre- 
Site, taking the average of years, except in the case of such 
&xeeptional roads as the Baltimore & Ohio, the Union Pacific, 
ind for example, the Syracuse, Bingbamton & New York, on 
which the general and station expenses amount to but 20.4 per 
Cent., including taxes. Even variations so great as these, how- 
‘ver, would cause little error in the application of the formule 
to be given, 

_, Bat as respects the items which enter into the “Line” or 
nsportation” expenses proper, this objection would have 
more weight ; and more especially, if the relative cost of main- 
of way is continpally changing with the volume of 


TABLE Iti. 


Showing the Relative Percentage of the Various Items of “Line” or *Transportation” Expenses only (i. ¢., the Aggregate Cost of Train Expenses and 
Maintenance of Way, excluding all Station, Terminal and General Expenses) for the different Railroads and States given in Tables I and II. 
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Average No. & A legis | 
of trains | & aa. | £ | ag- 
daily over 3 le | Train expenses a 
| 5 =) 2 a 
main line. 3 bs: z 
Name or Roan. | ele a3 REMARKS. 
- . ian 
a ‘ rE | Sm | cm | 
{ » $| En. Train | Totel| & & | | 
Pass’r Fre’t.| i 2s Cars train | SE Py 
3 s* gines | wages exp'’s. | e | 
N. Y. Central & Hudson River............+.+. | 10.6 | 24.0 |$1.27 |$0.91 | 32.3 | 18.9 14.0 | 65.2 | 34.8 | 100, | 
BR sca it ctidebs c0'ccee ccccsscdbee Oeccecccccccecs 8.3 | 25.2 | 1.07 | 0.77 | 266) 154 24.0] 66 34.0 | 100, 
| Steel rails charged to 
Lake Shore & Michigan Southern 7.4 | 19.5 | 1.26 ' 0.91 | 28 | 14,8 | 16.2) 59. | 41.0 | 100. maintenance, withoht 
| } deduction for old rails, 
Pennsylvani 11. 32.8 | 1.01 0.71 | 29.4 17.3 | 16.5) 63.2 36.8 |) 100, 
ee Reading 6.0 | 44.0 | 1.04 0.81 | 27.9 | 18.6 21.0) 67.5 | 32.5 | 100, 
Louis & Nashville 3.1 6.5 | 1.62 1.04) 27.7) 164 | 17.5] 60.6 39.4 | 100. 
Illinois Central 3. 7. 1.10 0.68 | 27.4) 14.5 | 17.8] 59.7 | 40.3 | 100, |L, P.Morehouse, authority 
Union Pacific 16 5.2 | 1.107, 082 | 34.0 | 10.6 | 16.0 | 60.6 39.4 | 100, 
Baltimore & Ohio ........cccccccccecccccceces | 7.3 | 25.2 | 0.69 | 0.66 | 25.7 | 15.6 | 20.2] 61.6 38.6 | 100, 
bh! pM TTTET TTT TTT TTT TTT Tet) ecccces| 4.0 | 10.0 | 0.63 0.51 | 32.3) 11.3 | 19.0] 62.6 37.4 | 100. 
putes > ew PPITITITIVITT TT LTT 9.8 | 24.2 1,108 0.80 | 35.1 = | 66.3 383.7 | 100, pehbhee 
n i disidss satis ced RE eee | 18.3 | 6.5 | 1.045) 0.71 | 31.7 | 10.2) 17.5 | 59.4 | 40.6 | 100, road, mainly, 
NEE ditiiiiseds tn dks snddaysevecaceste | “4.1 | 13.6 | 1,008, 0.75 | 41:1 | 15.9 | 10:8 | 67.8 | 92.2 | 100, sae 
Pittsburgh & Connellaville..............ss06 15 | 3.0 | 0.94 | 0.73 27.9 | 10. | 19.5] 57.4 42.6 | 100, [New road, Filling trestles. 
SNR xis accsinckstcansseasabvcnnote pipcieetiecsod $1.05 $0.76 | 90.7 | 144 | 17.6] 62.7 | 37.3 | 100 
From State Reports, | | | | | | | 
New York State Railroads ...........ceseesee 3.5 8.4 1.05 0.75 | 2.8) 144 18, 62.2 | 37.8 | 100, 
Massachusetts State Railroads..............++ 74! 6.7 1.19 0.81 31.6 | 15.2 16.5] 68.3 | 36.7 | 100, 
Ohio State Railroads ...........cceccecceseces sosees lesoeee O91 | 0.61 | 25. 13.9 | 19.1 | 58.0 | 42.0 | 100, Statistics very unreliable. 
AVOTRED. 0000: vccccccccccccsecccccccccslsosoce|socece $1.06 $0.72 | 28.8 | 14.5 | 17.9} 61.2 | 38.8) 100, 
Average of Pennsylva- | | | 
nia, Michigan, Wis-) Taken trom Table IL, ......)....05\seeeeeieee 31.38 | 10.1 | 18.1 | 59.5 | 40.5 | 100, 
consin and Connecti't | | | | | 
Average adopted as a basis, for purposes of | } | 
this paper, as given in Table 1.........cccee cevvee seeees 1,00 0.70 | 30, | 143 | 17.1 | 61.4 | 38,6 | 100, 
| | | { 
TABLE Iv. 
Showing the Percentage of Various Items of Operating Expenilitures on representative English Railways for a series of years; According to the 
Official Returns of * Total Working Expenses”’ not including the cost of Renewals and Rebuilding Also, the same 
Philadelphia & Reading Railroad, omitting the cost of renewals. 
j Statistics for last year giver. Percentage of expenses. 
a e \Ave'ge No. of Se 
ae % Length. |daily trains. : 4“ | Le 8 
NAME or Roap, og 3 - | : : 2 | 4 o Remanxs, 
= e wu in] | oe 3 |Z. ~ 
ot | . - =] 7 he 
ge) 2 (22) 8\ a l8s Gales 2 | 8 
ae $ g ls | ow |eo/Gelsb!' als 
gs | ¢ Big |} 2 Be af) ee) & | 5 
| & A a ao | & | O A | ) A | 
London & Northwestern.......... |5 years.| 1869-73) 1,246 | 348 | 17 20.4 | $0.73 18.5 | 26,2 | 7.6 | 47.8 Taxes, rates and duties, 
| | | | about 6 per cent. 
Great WeaterD...........essee0000/5 “ 867 | 635 | 9.1) 10.9 | 0.70 18.5 | 259 | 9.2} 46.4 Taxes, rates and duties 
| | about 6 per cent, , 
Great Northern...........sssseee. 5 ¢ sag 423 | 121 | 12.4 | 14.6 O71 18.7 | 27.7! 86 45.1 |Taxes, rates and duties, 
| | about 5.9 per cent. 
Total of England and Wales......./5  “ se 7,138 | 4,231 10. ) 10.7 0.77| 18.3 | 26.7 | 8.2 46.8 |Taxes, rates and duties, 
| | about 6 per cent, 
Total of Irish Railways........... ie - 1,600 | 501 4, | 2. 0.78) 26.6 | 274 6.7 | 39.3 |Taxes,*(no rates or duty), 
| | about 434 per cent. 
| | 131.7 | 183.7 | 58.3 |8363 
Philadelphia & Rea ing..........- (5 epi ” 95 332 | 6. | 44. $1.04) 19.5 | 30.5) 10.1 | 49.9 
! ! ! | ' 





REMARK ON TABLE IV.—Average Number of Daily Trains.—This column was computed, including the full length of branches, in- 
stead of “ equating”’ their length in Dae agp to business transacted, as in Table I, On the other hand, the returns presumably in- 
rains, which is not the case in Table I, 

The cost per train mile was converted into Federal movey at 2 cents per penny. 


TABLE V. 
Showing the Percentage of the Various Items of the Cost of Maintenance of Way, for a serics of years, on different Railways and from State Reports. 













































Philadelphia & Reading Railroad. 





REMARK ON TABLE V.—In compiling the table, it was found impossible to determine the cost of sidings separately, e 
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Philadal pie & Readin, acai eet (1868-10-73 95| 332) 6. | 44. | 0.26 3.6/1.6) 5.4/28.8) 8, |63.7|) 6.2) 7.6) &.7/22.5|/100. 
Louisville & Nashville [8 [1871-73 | 185, 207] BL) 6.5 UA) B9.919.4) 8.4.18.8 4-1/44.7) 8.2) 7.8)..../46. ||100, 
Illinois Central..... ....e+s006-+8 “= '1865-73 456 260) 3. | 7. | 0.27626. |12. |a1. 42. | 7. [62. |. | 2. |..../13. |/100, 
New York State Railroads........|5 ‘ (1870-74 | 6,574 1,977) 3,6 | 8.4 | 0.28 | 80.5). ...)se0:\eeeelenes 64.5)! 7. | 8. |....16. ||100. 
Massachusetts State Railroads. .. |5 « '1971-75  | 2,459.0... Th | G.T | 0.90 | 24.5)... |+++/e00e j-ree 64.1|/ 7.8)14.1)..,,/20.4)|100, 
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ding percentage which each item forms of the —— cost of a train mile, } | | | } | 
allowing the aggregate cost of Maintenance of Way to be 27 per cent. of said cost, as Fes 
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. It was also impossible.to separate the cost of maintenance of shops from other buildings entirely. 
Hence, the column of “Switches and Sidings,” in fixing the lust Lue ot percentages in the table, was increased from the columns of 
‘e Rails,” “ Ties,” and “ Track Surfacing,” by a perceutage vf about 1-10 in each case; and the column of “ Earthwork, Baliast, etc.” 
(which includes culverts and ditches), was increased trom the column of “ Buildings. 





what it may, no such changes are to be observed, either in the 
history of individual roads or in comparison of different roads 
with each other ; unless in ome exceptional instances or in 
comparisons of main and branch lines, where, it may be, the 
contagion of example leads to keeping up branch lines in bet- 
ter relative condition than the circumstances require or justify, 
and on which at the same time the running and general ex- 
petises are very generally less than if independently operated. 
An examination of Table I. (and more especially pf Table 
IIL., which is an abstract from Table I. to show the exact re- 
lationship of “Maintenance of Way” and “ Train Expenses”) 
fails to show any considerable difference in the ratio of ex- 
penses due to volume of business. Among the lowest per- 
centages for the cost of maintenance of way is the Cheshire 
Railroad, and among the highest the Lake Shore, the Penn- 
sylvania and the Baltimore & Ohio. The State averages also 





, 48 is very frequently imagined and assumed, The 





are practically identical with those for the great roads given 


following facts seem to indicate, however, that, be the cause | 





above them. Several roads of comparatively small business 
run, indeed, somewhat above the average, but this is largely 
due in each case to obviously temporary causes; thus, the 
Union Pacific Railroad was ergaged in erecting snow sheds 
and filling trestles during the period covered by the table. On 
the Baltimore & Ohio, the cost of maintenance of way increased 
about 1 per cent. during the 20 years from 1855 to 1875; the 
returned cost for “Repairs of Way” having been, for the five 
years 1871-75,17.4 cents per train mile, and for the five years 
1851-55, 13.2 cents per train mile. Similarly, the English rail- 
way returns, in Table IV., show a striking identity in the per- 
centage of maintenance of way with varying volume of busi- 
ness; these returns, it must be remembered, do not include 
the cost of renewing track, which is admitted to vary very 
nearly with running expenses, but only of repairs and main- 
tenance of works. 

As a further fact, the following table (Table VI.) summarizes 
the operation of the Philadelphia & Reading Railroad for 
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a period of 24 years. It is given in full, although only a 


portion of it is required for our present purpose, as an inter- 
esting resume of the history of a leading railroad. It will be 
observed that the relative cost of maintenance of way has 
slightly but steadily increased for a period of 24 years (in 
almost exact proportion to the weight of engines), while at the 
same time the relative cost of the direct running expenses has 
somewhat decreased ; the volume of business, measured by the 
standard of the train mile, baving more than doubled during 
the period included ; and as measured by tons transported, 
increased five-fold. And it must be remembered that this 
table, as in the case with the English railways, in Table IV., 
does not include the cost of renewing rails, but only the care 
and maintenance of road-bed and track. 


’ As evidence that the experience of the Philadelphia & Read- 
ing Railroad is not exceptional, the following table shows the 
relation of the coat of maintenance of way to the cost of locomo- 
tive charges on the Great Northern Railway of England, for a 
period of 23 years. The first and third columns are taken from 
the paper before referred to by Mr. R. Price Williams, ‘On 
the Maintenance and Renewal of Permanent Way,” (Trans. 
Inst. Civ. Engrs., 1866); the remainder of the table was added 
by the writer. 


If the final column of Table VII. be examined, it will be 
observed that, barring a slight irregularity at the beginning 
of the table, when the works were new and entailed little ex- 
pense (the railway was opened for business in September, 1850, 
and new Fnglish railways are in very perfect condition), the 
cost of maintenance of way bears a singularly uniform but 
slightly increasing ratio to the cost of locomotive power for a 
period of about 20 years, during which period the volume of 
business, measured by the number of daily trains, was consid- 
erably more than doubled. We thus have a very close parallel 
to the experience of the Philadelphia & Reading Railroad. 

Mr. Williams was evidently struck by the fact that no evi- 
dence of relative decrease in the cost of maintenance of way 
as business increases was apparent in this table and others of 
his paper, for he makes the following comments thereon : 

“Tt must be confessed that the condition of the permanent 
way, #0 far as regards its durability, has in no way kept pace 
with the demands made upon it, and in this respect it contrasts 
most unfavorably with the marked progress observable in other 
branches of railway engineering. Taking the improvement in 
the modern locomotive as an illustration, it will be found that 
while its weight and power have in 30 years increased more 
than four-fold, the increased efficiency resulting from better 
workmanship and material is such that the percentage of the 
locomotive charges on the gross traffic receipts of the Great 
Northern Railway has even slightly decreased during the last 
fourteen years, while the percentage on the gross traffic re- 
ceipts of the cost of maintenance of way has increased more 
than 200 per cent.” 

In this statement Mr, Williams has somewhat exaggerated 
the facts of the case, owing to the not uncommon fallacy of 
drawing conclusiong from the top and bottom of a table which 
the body of it does not sustain. The percentage of the cost of 
maintenance of way appears to have increased “ over 200 per 
cent” only on account of the exceptional and unduly smal! 
cost of that item in the first 20r 3 years of the table. Never- 
theless, the fact remains that, omitting those earlier years, 
the costof maintenance of way has borne a constant and 
slightly increasing ratio to locomotive or train expenses dur- 
ing a long period of rapid increase in business. But that Mr. 
Williams’ explanation of the cause of this fact, (viz., excep- 
tionally great improvements in the locomotive and other 
branches of railway engineering) is entirely in error, and that 
it is due to a fixed law of relationship and not to temporarily 
greater progress in one department than another, seems 
evident from the fact that precisely the same facts have con- 
tinued since 1865, during which period no considerable changes 
or improvements in the locomotive engine have occurred, nor 
have the demands upon the permanent way been increased in 
respect to high speeds and heavy engines. And a atill better 
evidence of the fallacy of his reasoning is that the same near- 
ly constant ratio between maintenance of way and train ex- 
penses is noticeable in the operation of neighboring roads 
operated with the same rolling stock but varying in the volume 
of business. Tables I. to IV. have been already referred to as 
illustrating this fact, and the following table (Table VITI.-A), 
compiled from the Massachusetts State Reports, still further 
illustrates it. It will be observed that the roads of greatest 
business have also the greatest cost per train mile, for main- 
tenance of way. Table VIII.-Bis a similar table for New York 
State and shows the same fixed ratio of expenses under varying 
business as is shown in Table VIII.-A. 


Other facts ofa similar nature might be adduced, did not 
space forbid; noticeably the admirable colored diagrams which 
accompany Mr. Williams’ paper and at once illustrate to the 
eye the following facts : 

ist. That all the main items of expense continue in an ap- 
proximately constant ratio to each other as business increases. 

2d. That none of the items of expense, not even locomotive 
charges, increase quite in proportion to train mileage, and, in 
a very marked degree, increase less rapidly than the tonnage. 

Facts from so many independent sources would seem to make 
evident that either the cost of track maintenance proper 
must increase considerably faster than the train mileage, which 
is unreasonable; or that the remaining expenses for main- 
tenance of way, which are apparently independent of train 
mileage, must increase nearly in proportion. At least it can- 
not lead us into great error to assume this to be so, for the 
purposes of solving problems of location, however it may be for 
the determination of freight rates and similar questions which 
arise in the operation of railways, and require in many respects 
a different classification of expenses. It would lead us too far 
to attempt any explanation of this singular constancy of ratio, 
but all the facts seem to indicate that a larger increase than is 
commonly assumed in the expenditure on such items «4 ditches, 
ties, bridges, earthwork and masonry, is absolutely essential for 
the exigencies of a large business, although it is not advisable 
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TABLE VI. 


Giving the Percentages of Various Items of Expense and other Statistics on the Philadelphia & Reading Railroad during a period of A years, 
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REMARK ON TABLE VI,—No correspondence whatever must be 


Table I.,as the renewal expenses are not included in the above table. 
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130 | 152 | 3,688,000) 40 | 54 | 160 )38.8)/20.9 
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12.64 


expected between the percentages given above and those given in 
One expenditure from the renewal fund, however, is given 


above, viz.; the cost of renewing worn out iron, amounting to an average of 5.46 per cent. of the returned total expenses. 

The number of daily trans was computed allowing 313 days in the year, instead of 325, as in Tables I. to iV. 

It will be observed that the wear of iron for the past 20 years averages about 4.7 Ibs. per train mile, which, allowing an average of 
65 Ibs, for the heavy rails in use on that road, gives something less than 50,000 trains as the life of a rail; or, allowing the average 
weight of all trains to be 500 tons (passenger trains being allowed double weight), 25,000,000 tons passed over it wears out a rail. On 
the Louisville & Nashville Railroad, during the 18 years, 1855-74, the average wear of rails was .00024 per train mile (deduced from Table 
XIX., Report of 1873-4), closely agreeing with the above, but the average weight of trains on that road was only 314 tons, instead of at least 


500 tons. 


Something less than 40,000 trains on the latter road wore out a 60-Ib. rail, equiva.ent to 42,500 trains tor a 65-Ib. rail : giving 
as the tonnage life of a rail, about 12,560,000 tons for a 60-1b. rail, and 13,350,000 Ibs. for a 65-Ib. rail. 


These comparative results, after 


making all allowances for the probable inferior — of the Louisville & Nashville rails, would seem to indicate that it is the engine 
t 


mileage more than the tonnage which measures the life of rails. 


N.B,. These statistics for the Louisville & Nashville Railroad do not exactly agree with those given in the table above referred to, 
masmuch as revenue trains only were there included in the corresponding deductions to those above. 











for a smaller one ; or at least that experience proves it to be 
economy, whether it be absolutely essential or not, to expend 
an amount increasing in equal ratio with the cost of running 
trains on the perfection of the road-bed and track. A further 


expenditure on maintenance of way almost as uniformly greater. 
SUMMING UP THE PRECEDING CONCLUSIONS, 

we may assume, on the authority of Tables I. to V., that the 

following percentages represent very closely the relative cost 


Py : : ‘ ' 
reason is, that even the direct train expenses do not increase | of the various items of expense which enter into the operation 


nearly as fast as the volume of business, even if measured by | of railways, 


the standard of the train mile. Comparisons of main line and 





TABLE VII. 





Showing the Ratio of the Cost of Maintenance of Way (Renewals not in- 
included), to Locomotive Charges on the Great Northern Railway of 
England, for a period of 23 years : 
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REMARK ON TABLE VII.—The writer did not have the data ac- 
ceasible by which to continue the table for the later years in the 
same form as for the earlier ones, but percentages on gross expenses 
evidently serve the same purpose as percentages on gross receipts 
for determining the ratios in the last column. 


branches are hardly a fuir test of this question, as before stated, 
because the general operating expenses are almost uniformly 
less than if the branch were independently operated, and the 


taking the average of years; and that this relative 
cost or percentage is much less hable to. fluctuation than the 
actual expenditure in dollars and cents: 


Classification of Operating Expenses. 


Waste,etc. 2 “ 
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eralexpenses 
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30 « 90 “ 


TOTAL OPERA- 
TING EXPEN- 


GB ..0 00 cocce 100 “* 100 “ 100 “ 


These percentages we have seen to be most liable to varia- 
tion in the items of ‘‘ Station and General Expenses,” but that 
the items of line or transportation expenses in suck cases will 
still preserve, as a rule, a nearly constant ratio to each other, 
as above ; the item of fuel being the most liable to irregular 
fluctuations. 

If we assume, for even figures, the low average of $1 as the 
cost of a train mile (i. e., 70 cents per train mile transpor- 
tation expenses proper), these percentages will also represent 
the cost of the renewal items, per train mile, in cents ; and <a 
asmuch as we have seen them to apply as percentages, within 
asmall margin of error, to 13 representative roads and four 
State averages, we may use formul@ or values 80 obtained, 
without serious error, for any other cost per train mile, as 
sumed or actual, by simply multiplying by such cost, without 
necessary consideration in each case of each separate item. 

We have also seen that these percentages are but little 
affected by the volume of business, in the items with which we 





are most concerned, and are hence equally applicable to 
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TABLE VIII. A. | i 
corporation to employ other ed one G, to assist oo ht 200 and four 
showing the Cost of Maintenance of Way per mile of road and the cost per | him in moving a crate of crockery, and through the neg th from’ s,600 to oie, sammie few vy one 
train aed items thereof, on Massachusetts Railroads of | or inefficiency of G., combined with the carelessness of the 46 engines are of American make, from the Grant 
oa ; 









































——— re = PO ne rs a ne - 1 
Eight Bosten Roads. | Other Mass. Roads. 
Ss ry Cost per train mile. |S z Cost per train mile, 
18 bm | . oh 
YEAR. ore Fi | | & ia} ; a £. 
| Ge 3 
$23| $ | = | 8a 35! FI : ¥ 
ef2| 3 | 2/28 68519) 913 
< | | 2 & | a 
= ——— | 
SP $3,380) .167 | .089 |1.32 $2,300) .176 | .094 |1.30 
BIB... crccccces 3,682) .200 | .073 |1.284 | 2,155) .168 | .099 |1.342 
1874... ++2eee++, 2,757) .163 | .087 |1.198 | 2,505) .187 | .060 |1.253 
1876... ..ccceees 2,489 .157 | .060 |1.150 2,203) .144 | .044 |1.220 
Average. ....-- $8,077| .1716 |.0773 |1.238 ngs tas |-0742 1.279 
} | | 
Bes | 8 Boston | mee 
Roads. Other roads 
Percentage on Total Expenditures of Road 
ARRETD 0 5 oc cd cc de vsctvocccccectcccscoecs | 18.9 12.1 
Percentage on Total Expenditures of Re-| 
Ct Tn. voces cb bate ser coees 6daeboes 6.2 5.7 
Ratio of Cost of Road Repairs to Wear of; 
i ctl chietenehetnen pebbhie mephisékeuake 2.22 2.10 





Remark ON Tas_e VIII.—In the last two years above the “ other 
Massachusetts roads’ given in the reports include only a tew repre- 
sentative roads doing a larger average business than the roads 
omitted. Consequently, the contrast in the volume of business be- 
tween the “‘ Boston roads’ and the “ other roads” is less striking 
than in the first two years or than it would otherwise have been, al- 
though the table clearly indicates that the result would have been 
the same. For the year 1872 (Report of 1873) the Boston roads are 
not separated from the others in the reports; otherwise the sta- 
tistics are exactly as given in the State reports. 


TABLE VIII. B. 


Showing comparative Statistics of the Cost of Maintenance of Way on al 
the Railways of the State of New York and on the 4 railways therein 
having the greatest volume of business, For the year 1813 and for 
Sreight business only. 






































Freight aed ! Cost of maint. of Perc’ntage of 
’ | way per train, total fr’t 
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Average of all | | | 
the railways of | 
the State ..... $7,620 | $1 650 $1.054/15.3 cts.'26.8 cta.| 14.5 | 25.4 
Average of 4lead- | | 
ing railways, | 
viz.: | 
N.Y.Cen.& H.)} 
‘ | 


| aoe 

Lake Shore & ; | $26,642 | $1 69 $1.181/15.7 cts.|30.0 cts.; 13.4 | 25.4 
Mich. So... | | } 

Boston & Al- 


Remarx.—These statistics are for freight only, as being easier to 
compile; but the expenses as alloted to “ passenger and freight busi- 
ness’ in the New York State Reports differ but little either in the 
aggregate amount per train mile or in the percentage chargeable to 
the various items of expense, 

The four great roads above vary but little from each other in volume 
of business (viz., from $23,000 to $30,000 freight earnings por mile),and 
the average of $26,642 per mile exceeds by nearly $20, per mile 
that of any other railways of the State. As their aggregate recei 
amount to four-fifths of those of all the railways of the State (viz., 
$51,800,000 out of $65,100,000), and their length to only three-eighths 
(viz., 3,382 males out of 8,552), the contrast in the above table would 
have been much more striking had the business of the four great 
roads been excluded from the general aggregate. For example, the 
freight earnings per mile of road for all the other railways of the State 
would have been only $2,380 per mile, instead of $7,620; yet it is ob- 
vious that the comparison in the latter part of the table would have 
been inappreciably affected. 
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of either a large or a small business ; at least sufticiently so for 
the solution of the various problems of location, which we will 
now proceed to consider. 

[Zo be continued.) 





RAILROAD LAW. 
Municipal Aid in New Hampshire. 

In Perry and others against the City of Keene, the New 
Hampshire Supreme Court held : 
_ L. The laying of taxes is a legislative function, and the pol- 
icy and expediency of it, as well as its amount, are questions 
exclusively for that department of the State. There is no ab- 
stract legal principle by which to determine whether a use is 

jublic ; a court must decide it as a conclusion of fact and pub- 
lie policy, in the same manner as the Legislature. Hence, while 
itis clearly the duty of a court to determine finally what is a 
public purpose, it will only decide adversely to the judgment of 
the Legislature in a clear case. 

2. If a purpose is public, it makes no difference that the 
agent by whom it is to be carried out is a private individual or 
corporation. 

8. The building of a railroad is a public purpose; and a 
statute authorizing a town to vote money to aid in such pur- 
pose, even though the money is to be given as a gratuity and 
hot as a subscription to stock, is not unconstitutional as » tak- 
ing of private property for a private use. 
Oarriers’ Liability for Negligence. 

In Jewell against the Grand Trunk Company, the New 

ampshire Superior Judicial Court held: 

1. Common carriers are bound to deliver freight, consigned 
to them for transportation, at a place suitable and reasonable 
for the consignee to receive it,and whether any given place 
answers this requirement is a question for the , » under 
Proper instructions trom the court. 

The rule would be the same if their liability as common 
Carriers had ended, and the goods remained in their posses- 
sion as warehousemen or depositories. 

8. The liability of a master for the negligence of his servant 

only to such acts or omissions as come within the 


servant, the crate was overturned, s' 
by he received a severe injury, Held, that the 
not liable for the pegngense of G., nor for the fault of their 
servant in emplo . to assist him, even admitting G. to 
have been an unsuitable and improper person to engage for 
nt if the consi f goods d 
6 consignee of g accepts a delivery at a or 

in a manner different from what a common carver is liable by 
law to deliver them, the business of removing them becomes 
from that time his business, and the carrier cannot be held lia- 
ble for the acts or omission of those employed to do the work. 

5. When the duty of a common carrier as to the delivery of 
freight has ended, no custom or tice of his servant in as- 
sis g consignees in moving or loading their goods can affect 
the principle. 


Subscriptions to Steck. 
In the Northern Central Michigan Company t Parker, 
sopeel from the Calhoun Circuit, the Michigan Supreme Court 
holds as follows: 
Where the general railroad law had provided that subscrip- 
tions for stock in a rai company must be taken upon 
books opened by commissioners, it was held that subscriptions 
—— — could not be — Me made on some 
ac consideration or agreement binding the com ° 

A declaration upon a subscription for railroad pre oy al- 
lege the agreement between the company and the subscriber, 
to be either complete or to be made so by subsequent accept- 
ance, and the allegation must be proved to sustain the action. 
In an action upon a subscription, irregularly made, for rail- 
road stock, possession of the subscription paper by the corpora- 
tion, long after the suit began, would not of necessity raise the 
foommenen of reasonable liability on it, as if it had been only 
elivered by the commissioners to the corporation. 





























































































son, 

Works at N. J., and the coaches, of continental man- 
ufacture, are in pa opening at the ends, with a 
middle aisle as here, but only 34 , and, instead of hav- 
ng four or six-wheeled trucks, three le wheels on each 
of the car are attached directly to the car string-pieces, 
+ and not connected with each other. Four 
wheels suffice for a freight car." American coaches are 
almost unknown, only one car, a Pullman, from Eng- 
land, having been run over the road on an exhibition trip. But 
vowed cars are liked by the authorities, and Mr. McFethries 
they will be soon in use, the royal family may 
for a time monopolize them. The Kursk, Charkoff & Azof 
road, while nom: y a corporation, is really run by one Polly- 
koff, a Russian ‘ Tom’ Scott, controlling 1,800 miles of " 
and never letting-on about net earnings, publishing only gross 
a. which, for this ea roughly estimated at 
6,570,000 of roubles, about $4,927,500. The daily passenger 
traffic is about 1,500. The daily wages of mechanics vary from 
60 copecks two roubles, or 45 cents to $1.12 in our money, 
while laborers get but 40 or 50 copecks, and wages are pee not 
in coin, but in greatly depreciated aed money. O politics, 
mechanics are kept in the dark, a ey know better than to 
seek illumination. Not per 3 since, 18 men at the Harkoff re- 
pair shops, together with 40 university students, ‘ were 
wanted’ by the secret police for holding covert political meet- 
ings, and where the unfortunates afterward went, the Lord 
only knows. However, as long as railroad men let the ‘ politi- 
cal machine’ alone, they find Russia a reasonably free country. 
But secret caucuses, whether tor packing primaries or other 
political sports, are regarded by the government with an ad- 

verse eye, just at present.” 


An Absent-Minded Oonductor. 

The Newburg (N. Y.) Journal of recent date says: ‘ One of 
the most extraor: cases of absent-minded on record is 
that which, we are told, occurred a day or two ago to Conductor 
George Kisselbrook, on the Dutchess & Columbia lo 
His train arrived at Millbrook, going cast, at its usual time, 
and the conductor, as usual, politely assisted his lady passen- 

ers to alight, and those intending to take his train aboard. 
, e vy ey — e a the Ay start, -< after so 

oing 8 ck and took a seat on the stoop of the depot. 
There he coolly remained, and as com ly watched his train 
haul away from him. Before he realized his predicament the 
train was half a mile offand around the curve. He then ex- 
claimed, ‘Oh, thunder! I am left by my own train!’ and sure 
enough he was. He then hired a wagon and was driven over 
to the Harlem Railroad, where he fook a train for Millerton, 
This was a speedy route for him to take, as he arrived at Mil- 
lerton at 8:20 p. m., instead of 12:35 r. m., the time for his own 
train to arrive. As Superintendent Kimball, who is an old con- 
ductor, happened to be on the train, it proceeded on without 
any detention or difficulty, The cause of George’s absent- 
mindedness just as the train moved away from Milbrook is said 
to be the sudden recollection of a little sport he once had while 
picking cherries with some young ladies. He became so inter- 
ested in thinking of the occasion that he became oblivious of 
everything that was going on about him,” 


Fast and Slow Time. 


The Burlington Haw says: “A eaten were 
coming down on the Bur m, Cedar _ & ta the 
other night, when they got to discussin speed of railway 
trains. One young man, who had travelled 55 miles an hour 
on the Lake Shore road, and rode 68 miles an hour on the Hud- 
son River Railroad, and once went on an that went 634 
miles in 64 minutes, 17% the greatest con- 
tempt for the time the party were then making on the Burling- 
ton, Cedar Rapids & Minnesota, and finally bet a keg of beer 
that he could jump off the front platform of that car and climb 
on to the rear one again. They took up his bet and he jumped 
off. There isa t degree of unanimity in the evidence on 
the point that ted on his feet, but there is some 
diversity in regard to the length of time he remained on them, 
different and equally trustworthy witnesses putting it at one- 
sixtieth, one hundred and twentieth, and one five hundredth 
part of a second, while on the questions regarding the number 
of summersaults he turned and the different distances he walked 
on his hands before he finally flattened himself 4 — a 
pile of ties three hundred y away from the track, the testi- 
mony is so varied that no reliable data can be obtained. 
The testimony of the young man himself 1s to the effect that 
when he got back to the track and began feeling for that rear 
platform, the rails were cold, the silence very painful, and he 
was informed by a passing granger that the last train had gone 
down three hours before. He has since paid for the beer, 

The Springfield Iron Oompany. 

The fiscal year of the Springfield Iron Company closed with 
July 31. The business of this company is the making of iron 
iails exclusively. UB to Ist of Janua' st none were made of 
less weight than 50 lbs. per yard. Now they are made as low 
as 30 lbs. The make of rails this year was 21,783 tons 
against 22,740 tons for the year before. The reduced amount, 
however, is to be accounted for by the fact that 4,415 tons were 
light weights—mainly 30 lbs. per yard—for narrow-gauge roads. 

e largest production was in March, 1876, when 3,022 tons 
were made, Of these 382 tons were of 30 Ibs. per yard and the 
balance 50 lbs. and over. The proportion of new and rerolled 
rails this year and last were as follows : 











THE SCRAP HEAP. 


Railroad Manufactures. 

The Danville (Pa.) Iron Works are so pusy that a contract for 
300 tons of iron rails had to be turned over to the Co-operative 
Iron Works, of the same town. 
The Stewart Iron Company, at Sharon, Pa., is shipping 
large quantities of Bessemer pig iron to the Edgar Thomson 
Steel Works. 

Emans Furnace, at Emans, Pa., was to go into blast Sept. 1. 
The Cambria Iron Company, at Johnstown, Pa., makes a 
general reduction of all wages and salaries, Sept. 1. 

The Indianapolis Rolling Mill is rerolling a large lot of rails 
for the Indianapolis & Vincennes road. 

Porter, Bell & Co,, at Pittsburgh, recently shi four en- 
gines, two of 9 tons and two of 6 tons each, to a street railroad 

New Orleans. Their works are running nine hours per day, 
with a slightly reduced force. 

The National Tube Works, at McKeesport, Pa., Spang, Chal- 
faut & Co., and Evans, Dalzell & Co., of Pittsburgh ave heavy 
orders for 4-inch lap-welded iron pipe for the Pennsylvania 
Transportation Company. 
The Ironton (O.) Commercial says: ‘“ Mr. James J. Thomas 
has shown us a section of a perfect T rail, recently rolled in the 
Lawrence Mill, which weighed about % pound to the yard. It 
is probably the smallest rail ever rolled. 

——w has been organized to build a new blast furnace 
at New Geneva, Fayette County,-Pa, Coal, ore and limestone 
are all found close to the furnace site. 

Harris & Co., at St. John, N. B., are building several passen- 
ger cars for the Elgin Branch Railway. 
The Louisville Bridge & Iron Company has the contract for 
a wrought-iron trestle 570 feet long and 78 feet high over Fish- 
ing Creek on Section 59, Division D, on the Cincinnati Southern 
road, and the contract for a wrought-iron bridge and trestle 
400 feet long and 59 feet high over Pitman Creek on Section 82, 
P ithe Bara stiay & tlt Seoemieterten Ge t Dayton, O 
e ey mit nufacturing pany a yton, O., 
are full of work, employing a full force and having contracts 
extending into December, among which are eight coaches, 12 
baggage cars, 200 box, stock and flat cars for the Columbus & 
Toledo; 220 freight cars for the St. Louis, Kansas City & 
Northern; five coaches and two baggage cars for the Lafayette, 
Muncie & Bloomington; two parlor cars for the Ohio & Missis- 
stppi; a combined baggage and passenger car for the Milwau- 
kee, Lake Shore & Western; seven coaches and 50 freight cars 
tor three different narrow-gauge lines, and other contracts. 
Four narrow-gauge passenger cars were recently shipped to 
California. 

J. M. Jones & Co., at West Troy, N. Y., are finishing up an 
order for 20 passenger cars for Kingston, Jamaica. They have 
also under construction a few street cars for Canada, a large 
order for Europe, and orders for Syracuse, Buffalo and the 
Seventh Avenue line in New York, 

The Vulcan Lron Works, at St. Louis, have an order for 5,000 
tons of steel rails for the Central Pacific. 

The Cleveland (O.) Iron Company’s mill is running on rails 
and merchant bar. 

The Girard Rolling Mill Company, at Youngstown, O., re- 
ported a handsome profit from last year’s work at the recent 
annual meeting. 

The Arlington Car Manufacturi: Somneny of Arlington, 
Vt., has suspended, with liabilities of about 000. 

Fort Oram Furnace, in Morris County, N. J., is to go into 


blast about the end of September. 1874-75, 1875-76, 
P P NOW. .ccccccccecccce PPITTITIVTITTTiTi Tie. 2 12,448 
British Rail Exports. Rerolied ........+. senentinthouleeeneengniall 12,877 9.335 
For July and the seven months ending with July the exports —— — 
alia teem al alk enaten canis te URI cds le Sasson seisins Tel 4,240 21,783 
July: 1876, 1875. Decrease. P.c.|_ The pay rolls for the year have aggregated $209,496.68. 
To the United States......... 68 1,814 1,746 96.3 | Business was fair Cuing, the beginning of the year, but was 
To all countries..........0+++ 41,702 71,601 29,899 41.8 | very dull in November, December and January the works hav- 
Seven months: ing been in operation during those three months only 32 days 
To the United States......... 418 3,288 2,870 87.3|in all. Since January the works have been in constant opera- 
To all countries............++ 223,327 330,908 107,581 $2.5 | tion, and the year closes with a fair amount of orders in hand. 
Sweden and Norway are the largest customers this year, | Rails have lately been made for the Mobile & Ohio, the St. 
closely followed by British North America and British | Louis, Rock Island & Chicago and the Opvingten, Cotapbne & 
More than a third of the whole went to British dominions. Black Hills railroads, and orders are in hand for the Houston 


& Texas Western, the Waterville & Washington (extension of 
Central Branch Union Pacific) and the Grayville & Mattoon 
companies. 
During the year the company has built and_put in operation 
a boiler, blacksmith and machine shop, with mter and 
ttern shop attached. They have also completed a building 
bo X 187 feet of brick with iron roof, in which they expect to 
erect Siemens-Martin furnaces for making steel. The plans 
for these furnaces, etc., have been prepared by Mr. A. L, Hol- 
ley, and it is expected to have them in operation early next 
season. They will be on the “ Pernot” plan, and the first of 
that kind built in this country. The company also has plans 
by Mr. Holley for a mill to contain a train of rolls for blooming 
ingots and one for making plates. These, with its present 
plant, will enable it to furnish steel or iron plates, steel or iron 
rails, axles and many other shapes. It is expected to get these 
new works in operation next season. > 
Allof the heating and a part of the puddling in the com- 
y’s works at present is done in the Siemens gas furnace. 
fn the new works none other will be employed. Arrangements 
have also been made by which the iron rail piles may be “ re- 


A Good Engine Record. 

The Hornelisville (N. Y.) Times says: Ea a 223 of the 
Erie, is a passenger engine, 18 by 22 in. cylin 5% ft, driv- 
ers. Total weight 77,300 pounds, She was rebuilt at the 
Brooks Locomotive Works and placed upon the Western Divi- 
sion in October, 1870, in charge of Josh k, one of the Erie’s 
most reliable engineers. 

“ From October, 1873, to June 30, 1876, she ran 178,989 miles, 
during which time there was not a cent expended for repairs 
on cross-heads, nor were the brasses in forward end of main 
rods filed. And the engine is in a fair way of doubling the 
above mileage before she will have to go to the shop for re- 
pairs.” 

in Russia. i 

The § id (Mass.) me very of Aug. 16 says: ° 
Jobn MeFet ries, 11 years ter Mechanic of the Kursk 
Charkoff & Azof Railroad in Russia, has returned to Springfield 
with his wife, and gives interesting facts about Russian rail- 

. This road is a single-track concern, 500 miles long, 





S€0pe of the servant’s employment. Therefore when the ser- 
Yent of a railway corporation, not having authority from the 


running from Kursk to the port of Tagonrog on the Azof sea. 


heated,” as is now done in several of the best mills in the 
The gauge is five feet, with an equipment of 225 passenger and 


country. 
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HYDROSTATIC MACHINERY, 


It is to be regretted that the class or type of machinery 
in which the work is done by hydrostatic pressure is so 
very scantily represented at the Centennial Exhibition. A 
tolerably complete survey of the whole reveals but very 
few exhibits that can be thus defined. 

There may be reasons for this, however, one being, 
no doubt, the fact that in the United States we are only at 
the very beginning of the use of such machines, and 
another that foreign Suilders of them have made little or 
no pretence of exhibiting anything at all. 

We have long been familiar with the hydraulic jack and 
punch, and with the more substantial press for wheels, 
eotton bales, and the like, but we most obviously need to 
study carefully the very wide range of application of 
whivh the simple element of water under pressure is 
capable. 

It is little to our discredit, perhaps, that we have not 
thus far brought into use more fully the compact and 
powerful water-pressure engine, either in the simple re- 
ciprocating, or in the rotating form, for these are costly in 
themselves, and involve almost always the use of a prime 
mover of their own; that is, a pressure pump, in addition 
to the steam machinery which usually exists in any works 
before hand. Naturally enough, then, our manufacturers 
generally have preferred to extend their steam power, and 
not to venture intoa field wholly new to them, and also 
so new to all our American machine builders. 

This condition of things, however, ought to be now 
considered as past, and.even though such things as hy- 
draulic machines for forging, riveting, bending, punch- 
ing, shearing, etc., are but imperfectly set forth at Phila- 
delphia, yet no intelligent manufacturer can afford to neg- 
lect at least the consideration of the aid he may thus re- 
ceive in his work trom so powerful an ally as hydrostatic 
pressure, 

Probably the most characteristic piece that could be 
named in this whole line of labor-saving appliances is the 
Tweddell hydraulic riveter. It is characteristic in that an 
enormous pressure is designed to be employed in it, from 
600 to 1,000 lbs. per square inch, and also in that all the 
parts are very light in weight, and the whole is small in 
bulk, because of the small diameter of piston that it is 








found possible to use. It is indeed quite remarkable in 
that by strictly accurate construction the sizes of parts 
are all small, and the tool as a whole, with all its fixtures 
for adjustment, can be most perfectly set to its work, of 
whatever kind almost it may be. 

Somewhat extended descriptions of the Tweddell hy- 
draulic apparatus, of several kinds, have been published 
in England, and to some extent in this country, but 
the possibilities of its usefulness are far too little 
known and _ understood. It is plain enough 
that a costly tool of this description should 
be able, as this riveter unquestionably is, to deal with all 
the phases or varieties of its own proper work that are 
ever likely to occur in practice, while it may not be called 
upon for anything outside of that class of work. One ob- 
jection to all hydraulic tools has been, and it is still urged, 


3g5 | that they can do only one thing, and only one particular 
: sort even of that; that they are so clumsy that only the 


rudest or most straightforward operations can ever be done 
at all with them; and thus, in the common mind, the 
whole idea of hydraulic working, even down to the sim- 
plest crane, exists as something quite impracticable, not 
to say mythical, and the entire art of doing the best things 
in the cheapest way is, in this respect at least, under a 
cloud, and years even behind its true place. 

It is certain that, to one unfamiliar with such things, 
this Tweddell riveter will be a new revelation, and so 
would be the Brotherhood three-cylinder hydraulic engine, 
if it unly were on exhibition. It may safely be said, sim- 
ply as an abstract statement, and entirely apart from indi- 
vidual considerations, that this riveter is worthy of the 
most painstaking attention as a very perfect tool, both in 
respect to the excellence of its design, the accuracy of its 
construction, and the efficiency and completeness of its 
operation. 

Of the Brotherhood engine, of which exceedingly little 
has been said or seen on this side of the water, it may 
safely be affirmed that it will help many things, or manu- 
facturing operations, over hard places, and one of the 
least things that can be hoped for in connection with it is 
that the builders may very speedily get 1t firmly on its 
feet and out into use. 


The Elevated Railroad Litigation. 








The New York elevated railroads, which were so long 
in making a beginning, now find more artificial than nat- 
ural obstacles, apparently. -For years the question was 
what sort of a structure can be contrived that will not in- 
terfere with the traffic of the streets and yet afford a route 
for frequent and fast trains, at a cost such as will make it 
a reasonably profitable investment; again, a difficulty was, 
having found a practicable plan, to convince capitalists, 
in a time of general distrust of new enterprises, that they 
could safely invest money in such a road. Apparently 
both these obstacles had been overcome, One line has 
been tried enough to prove the practicability of an ele- 
vated road, and capitalists have been so well convinced 
that they have concluded contracts for two roads on one side 
of town and have begun work in earnest. But no sooner 
is the city offered what it has so long been clamoring for 
than some of its inhabitants make all haste to refuse it, 
invoking the aid of the law to protect their private rights, 
which they affirm to be invaded by the innovation. The 
New York Elevated, after succeeding in completing one 
track to Central Park and developing a considerable 
traffic over it, is fought at every step and delayed 
for months in its effort to construct a second 
track and extend its line a short distance 
where it obstructs no street in any manner. And now 
the Gilbert Elevated, when hardly begun, is met by a 
**permanent injunction” which threatens it with early 
death. This injunction, granted by the New York Su- 
preme Court last Saturday, is put upon grounds which 
have not been advanced generally. The new constitution 
of New York prohibits special legislation for corporations. 
The elevated railroad companies received their charters 
under the old constitution, and these charters continue 
good, and the companies can proceed to do whatever their 
charters specially authorize them to do. The Gilbert 
Company was specially authorized to construct a railroad 
supported by arches arising from the curbs, leaving a space 
in the street at least 50 feet wide unobstructed. The au- 
thority to change this mode of structure for that proposed, 
with posts in the middle of the street 20 feet from the 
curb and 35 feet from each other longitudinally, is based 
on the ‘‘Rapid Transit Act” passed under the new con- 
stitution, and the action of the Commissioners under that 
act. By the terms of the act the Commissioners were 
authorized to determine the character of the structure 
permissible and to select a route ; this they did, and their 
authority to do this the Supreme Court does not seem to 
question. 


The Rapid Transit Act provided for the formation of a 
company to construct a railroad of such kind and on such 
route as the Commissioners might fix upon; but in another 
clause of the act the Legislature assumed to give to any 





previously chartered company the right to build such a 
road as the Commissioners should decide upon, if the 


route for which it had a charter should coincide with g 
route selected by the Commissioners. In this, Judge 
Sedgwick says, the Legislature exceeded its powers under 
the new constitution. When the route selected by the 
Commissioners happens to coincide with a route for 
which a company has a charter, the law virtually gives 
that company the prior right to build the road there, and 
that not such a road as it had the right to build under its 
charter, but such a road as the Commissioners had 
planned, which in this case was one limiting the public 
use of the street to a greater extent than the one for 
which its charter provided. This, the Court says, is 
special legislation, and therefore unconstitutional. The 
Gilbert Ele,ated Railway Company in this way is given 
greater privileges than were granted by its charter, and it 
is given them exclusively. The Legislature may have had 
authority to give the privileges, but not to any existing 
company, but only to one organized under a general law, 
This decision covers a principle applicable to the other 
company also : both companies may construct such road, 
as their charters authorized, but may not avail themselves 
of any modifications in structure authorized by the Com- 
missioners, if such modifications ‘involve a right to use 
a street different from the right to use a street given by 
the original charter.” But the New York Elevated Com- 
pany is authorized by its charter to build a structure simi- 
lar to that which it has planned, though, perhaps, it has 
modified the position of part of it on the authority of the 
Commissioners. The Gilbert Company, however, will 
hardly undertake to build such a road as is described in 
its charter. 

An appeal will be taken from the decision of the §u- 
preme Court to the Court of Appeals, so that the questiou 
as regards the Gilbert road is not finally settled. 

The great body of citizens who wish to be able to use a 
city steam railroad, and are not at all interested in th: 
property on the routes, are apt to be impatient and vexed a! 
these legal delays. It must be remembered, however, thut 
these elevated railroads in cities are innovations. They 
certainly do affect the streets in which they are built anu 
may affect the value of the property on those streets. 

It is to be expected, then, that it will take a little time 
to establish the legal relations of the new occupant of the 
street to the old ones and the owners of property affected 
by it. It is not improbable that the proposed structures, 
which are much cheaper than any city steam railroads 
built heretofore, and have proved decidedly effective for 
city use, may come into use into many other cities, adding 
to the number of corporation uses of public highways, such 
as gas and horse railroad Companies; and if so it is es- 
pecially important that the legal questions should be w.ll 
settled at an early day. Apparently, if it is not well set- 
tled in New York it will not be for lack of injunction 
suits, 








The Relation of the Strength to the Form of Materials. 


In the rooms of the Master Car-Builders’ Association on 
Liberty street, New York, may be seen some specimens of 
rods with which Mr. Garey, of the New York Central road, 
has recently experimented. The results of the experi- 
ments are rather disturbing to some of the ideas which 
some of us have held, and will compel a general overhaul- 
ing and correction of established theories. In the numer- 
ous discussions of the subject of the dead weight of cars, 
it has several times been proposed that the round 
rods used in the construction of cars should 
be thickened up on the ends on which the thread 
of the screw is cut, so that the effective diameter of the rod 
measured at the bottom of the thread would be the same 
as at the other parts of the rod. It was assumed that the 
rod, having less transverse section at the bottom of the 
thread, would be weakest at that point and would conse- 
quently break there. Nothing seems plainer, more ob- 
vious or more conclusive than this. The results of Mr. 
Garey’s experiments, however, show how dangerous it is 
to draw such inferences, or rather to act on them without 
demonstrating them by experiment. He took 
three rods of {, $% and § in. diameter respective- 
ly, and 3 feet long, and then cut a thread 
in the ends without upsetting them. The threads were 
of the U. 8. standard sizes. On subjecting them to strains, 
instead of breaking through the screw, as they seemed in 
duty bound to do, each one of them broke near the centre. 
At the point of fracture, each of them was very much con- 
tracted in section, that is, was drawn down by the ten- 
sion, as is always the case when soft iron is subjected to 
severe tensional strain. The following are the breaking 
strains and diameters of broken sections: 


“i 
Diameter ot | Breaking strain, |Diameter at sai to Stretch of rod 
rod, 





| of fracture. | when broken. 
% in 43,000 Ibs. | 9-16 in. 2% i in. 
" q oe -16 “ ‘ 

x 24,000 * 2 15-16 in. 


% aoe 6] lu 


These experiments present an interesting problem, both 
theoretically and practically. It was stated by Mr. ©. A. 
Smith, formerly master car-builder on the Erie Railway, 





that in practice the rods on cars almost invariably breals 
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through the threads. Now if this isso, the problem be- 
cumes still more intricate, and its theory more difficult to 
explain. Ifthe experience of other car-builders contirms 
the observation of Mr. Smith, the question then presents 
iteelf, why do such rods break at one place while in use on 
carsand at another in a testing machine, If, as we sus- 
pect, this is due tothe quality of the material of which 
they are made, then it indicates anew the importance of 
testing carefully all the iron which is used so as to know 
its quality. 

During the last few years our knowledge of the laws 
which govern the resistance of materials to stress has 
probably undergone, and is still undergoing, greater modi- 
fications and is being more rapidly extended than in any 
other department of engineering science. A very few 
years ago about all that was known was that different sub- 
stances possessed certain properties of hardness, brittle- 
ness, toughness, etc., and that they would be torn apart, 
broken transversely or crushed if subjected to certain 
strains. The construction of the Brittania Bridge, and 
the experiments which were made to determine certain 
questions regarding its strength, and the investigations 
of Hodgskinson made our knowledge of the strength 
of iron more accurate, and established the fact that a large 
factor of safety was always necessary to make iron struc- 
tures secure. About all that was then known was, in 
reality, what, in the days of the writer's apprenticeship, 
his employer was in the habit of embodying in the maxim 
—“if you must make a thing strong, it should be made 
damned strong.” Good iron, it was found, would break if 
subjected to a tensile strain of from 50 to 60,000 Ibs., but 
in practice it was not safe to expose it to strains of more 
than one-fourth or one-fifth as great. Some iron, it was 
found, too, would break off suddenly, while other was 
tough and ductile, and would bend and stretch, and 
undergo very considerable change of form before it would 
break. This was attributed entirely to the quality of the 
material, which was probably a correct inference within 
certain limits. Of late, however, investigations have been 
made to show the effect of the form of a piece of iron in 
resisting strains. This principle is apparent in the fact 
that a shaft, like a car axle, will bear more strain if the 
shoulders, when it is reduced in diameter, are made with a 
round instead of a square corner. In this case the form 
has the effect of distributing the strains in some way, 
which enables the material to resist them better than it 
can if the corners are square. It has also been shown by 
some investigator—although as we write we are not able 
to refer to the experiments—that by diminishing the size 
of a car axle between the wheels its strength may be 
increased. Doubtless this effect is due to the same cause 
that makes a well proportioned spring stronger than one 
which has too much material at one place and too littlt 
atanother. When the latter is the case, the bending of 
the spring occurs at the weakest part, whereas 
if it is equally strong it occurs through the whole 
length of the spring, and there is much less flexure at 
anyone point thanif the spring is not equally strong 
throughout. It therefore often happens, though it seems 
Hibernian to say so, that a piece of iron may be made 
stronger by making it weaker, or rather lighter. 

Kirkaldy pointed out a few years ago that ‘the break- 
ing steain is materially affected by the shape of the speci- 
men. Thus the amount borne was much less when the 
diameter was uniform for some inches of the length than 
when confined to a small portion—a peculiarity previously 
unascertained and not even suspected.” That is, 
& rod of several inches or feet in length will have 
4 lower breaking strain than a specimen of less than an 
inch in length at its smallest section. This has since been 
proved repeatedly by experiments. 

Professor Thurston has recently pointed out that metals 
which are inelastic and ‘‘ viscous,” that is, which can be 
stretched or drawn out, will resist a greater strain if it is 
applied suddenly than if it is applied slowly. Now for 
this reason it may be that if the strain had been applied 
mddenly, as most likely it would be in practice in a car 
instead of slowly as it was in the testing machine, instead 
of breaking where the rods did, they would 
have broken through the threads, which apparently 
is their weakest point. Or it may be that if, instead of 
being made of very soft ‘‘ viscous” iron, they had been 
made of iron which could not be drawn out so easily, and 


the section of which at the fracture would be less con- | 7 


tracted by the strain, they would have broken at the screw 
instead of near the centre as they did. At any rate, it is 
evident that in calculating the strength of a bar of iron it 
is not alone the sectional area which must be taken into 
consideration, and that to form a correct idea of the ca- 
pacity of any material to resist strains we must take into 
Consideration its form as well as its size, and also the 
quality of the material, considered not only by itself but 
'n ite relations to its form, and their combined capacity 
0 resist the strains to which it will be subjected. 

_ Kirkaldy suggested that ‘the working strain should be in 
‘2 proportion to the breaking strain per square inch of frae- 
lured area, and not to the breaking strain per square inch 
of original area.” He has not given any proportion which 
these should bear to each other, but this method would 





probably establish a correct relation between the strains 

and the ‘‘ viscosity” of the metal. That is, metal which 

becomes very much contracted before fracture and whose 

ultimate resistance is lessened thereby would not have so 
high a value assigned to it asa metal which would not 
contract so much. 

A number of the ablest investigators are now engaged in 
this field of research, and it may and probably will ulti- 
mately be shown that our method of establishing some ar- 
bitrary ‘factor of safety” is in the highest degree a ‘‘ rule 
of thumb,” and that the only reason for doing so is to 
cover our own ignorance of the strength of materials and 
their power to resist strains. There are many skeptics now 
who have lost confidence in the limit of elasticity, 
the neutral axis, and a good many other dog- 
mas which have been taught but not understood. 
There seems to be reason to believe that when we know 
accurately the resisting power of a material and then can 
tell to what strain such material will be subjected, under 
all the conditions in which it will be used, it will be safe 
to subject it’ to strains approaching very near to its ulti- 
mate strength. When the fact is kept in mind that nearly 
all structures are now made so as to bearat least four or 
five times as much strain as they will ever be called upon 
to bear, it will be seen that the economy which would be 
possible, should our knowledge advance far enough to 





will do, would create a revolution in engineering 
whose effects it is hard to estimate or anticipate. Prog- 
ress in this direction must, however, be slow, and if the 
simple experiment of Mr. Garey will only lead others to 
go one or more steps further, our advancement will be 
quite as rapid as can be expected. Like the German poet 
and philosopher, what we ask foris ‘‘ more light.” 








The Railroads of New York. 


The report on railroads or the State Engineer and Surveyor 
of New York reached us this year Aug. 15, more than a month 
earlier than last year, yet ten months and a half after the close 
of the fiscal year (ending Sept. 30), which the report covers. 
We complained of the great delay last year, and we shall 
venture again to call attention to the fact that the value of the 
report to the community is greatly lessened—to many is almost 
entirely destroyed—by this late publication, which is not at all 
necessary. This report for 1874-75 was presented to the Legis- 
lature Feb. 29 last; and it probably would have been prac- 
ticable to present it in print then. There are several parties 
concerned, all of whom can do something to advance the 
publication of the report. First, the railroad companies are 
apt tobein no hurry with ther returns, The law requires 
these to be made to the State Engineer and Surveyor by Dec. 
1; but out of 184 steam railroad companies, only 57 made their 
returns for this report as early as that date, 29 
delayed till January, and 8 waited until the latter 
half of January, the last not being received until Jan, 
22, by which time the Massachusetts report for the 
same period is usually printed. Of course, the State Engineer 
cannot make the bricks of his report without the straw of the 
companies’ returns; whether he could have secured greater 
promptness from the companies, we do not know. Probably 
enough, as things go, the report would not be printed any the 
quicker if it were ready in December, so that there is no in- 
ducement to hasten its preparation. When once prepared and 
submitted to the Legislature, a resolution of the latter body 
must be waited for, we believe, before the printing is author- 
ized ; and then the State Printer takes his time to produce the 
book. During the session there are many documents for which 
members and others are clamoring : probably nobody clamors 
for the railroad report. The State Printer likes to have some 
work for the dull summer as well as the busy winter and 
spring, and the railroad report seems to be chosen as some- 
thing that can wait. Perhaps if the people interested will join 
us in growling at this delay, they will at last succeed in getting 
the report in time to make it useful. 

The chief facts contained in the report are summarized in 
the “abstract” at the beginning of the volume. 

The companies make their returns, usually, for their entire 
mileage, both in and out of New York, it being hardly practi- 
cable to do otherwise. Thus the report includes the Lake 
Shore & Michigan Southern and the Atlantic & Great Western 
roads, though but a few miles, comparatively, of either are in 
New York. The entire mileage reported was 7,425.79, of which 
5,499.28 miles were in New York. For two years the figures 
given by the successive reports are: 


1874-75. 1873-74. 

of Wah... ccc cccccccccccssccosece 7,425.79 6,574.04 

track and siding®........-++-+ss0e06 3,684 3,660.25 

of ERii capo o0 cnep vesebecece w+ 1,208.16 1,977.61 
Double track of branches......++.++++e00++ 155.02 305.97 
‘otal OP CED. 00 cc cccccccccecccsovcs 11,264.75 12,507.77 


The reader will find it hard to understand this perhaps. We 
are inclined to advise him not to try to. The companies seem 
to have had the same trouble in preparing their returns, and 
to have made them in various ways, according to their under- 
standing. 

Whether branches should be included with main line in the 
statement of “length of road laid” seems not to be settled. 
In the report for 1873-74, in the column whose sum is given a6 
the “length of roads laid” sometimes branches are included 
and sometimes they are not, the result being, of course, that the 
total is useless. In the last report, apparently it was intended 
to include main lines and branches under this head, and the 
Erie is credited with 524.8 miles of road, instead of 459, as in 
the previous report. Thé head of the column, which in the 
earlier report (and always heretofore, we believe) read “‘ length 
Of road laid, in miles,” is changed in the last one to “length of 





r 


enable us to know with certainty what materials can and | En 


oad laid in miles, owned.” The changes and the addition of 


an entirely new ‘ mileage table,” in which the length is given 
of road owned under the heads of ‘Main Line,” “ Branches,” 


and “ Total Miles Built in New York State,” make us hope that 
special effort has been made to have the new report correct; a 


corollary of which is that all previous reports are hopelessly 


wrong. The hope is modified by an appreciation of the difti- 
culty of ascertaining the mileage frém the returns made by the 
companies, some of which give only main line and some main 
line and branches as “length of road laid,” while the two great 
companies, apparently despairing of guessing the conundrum 
as propounded in the form for the returns, have not filled the 
blanks at all, but given instead a long, detailed, minutely accu- 
rate and perfectly intelligible account of the roads owned and 
worked by them. 
Evidently any comparison of the mileage, capital and opera- 
tions for the two years based on the figures of the successive 
reports would be useless. Apparently the compiler has appre- 
ciated this, and endeavored to remedy the imperfections of the 
last report by the addition in the new one of a “ comparative 
statement” (page 27) for two years, in which the figures for 
mileage and capital in 1873-74 (but not for earnings, expenses 
and traffic) are very different from those in the report for that 
year. 

By this table the mileage and equipment for two years are 
reported as follows; 





1874-75. 1873-74. 

Webat Cales GE DORE o0os cic coke cicccciosscccccce 7,425.79 7,238.19 

Miles im Meow Work..... sccccccsccccccvcccces 5,499.28 6,210.88 
Nuwber of— 

OB vec cccccecccccccccccsccccesececsesce 2,730 2,566 
First-class passenger cars...... 1,540 1,610 
Second-class senger cars. . ee 273 262 
Baggege, mail and express ¢ te 743 709 
WORNNS COMB. 600 ccvercocedsccvsccrecévecceses 66,202 64,876 


This gives for the last year one engine to 2.72 miles of road, 
one passenger train car to 2.90 miles, and 7.58 freight cars per 
mile of road—a heavy equipment, The increase in total mile- 
age is 187.6 miles. The mileage within New York last year is 
not reported in the corrected tabie, and may be incorrect. 

The cost of construction and equipment for the whole mile- 
age is reported as $626,575,862, or $84,333 per mile of road, and 
about $28,000,000 more than for the previous year. Rolling 
stock is charged with $80,329,777 of the amount, or at the rate of 
$10,817 per mile. The stocks and debt are reported as follows: 








1874-15, "1879-74 Inc. or Dec. P.c 
Capital stock paid in, $401,314,471 . $1,052,650 "i 
Funded debt........ $10,909,962 291,681,017 Inc, 19,318,045 6% 
Floating debt....... 895,042  92°773,802 Dec. 9,878,360 11%; 
Total. .....00- $741,207,495 $726,819,480 Inc, $14,387,046 2 
This gives as the amount per mile of road: 

1874-75, 1878-74. «Inc, or Doc, P. ¢. 

Capital stock .......... $54,014 $55,500 Dec. $1,676 28 
Funded debt ..........- 41,868 ; Inc... 1,561 3.9 
Floating debt.......... 3/889 4,528 Dec.. 639 14.1 
NAS icii0ii $99,761 $100,415 Dec., $654 6.5 

WOMB. cocccce cccrccceces 84,333 82,692 Inc... 1,641 20 


The siock and debts for the last year were 18 per cent, greater 
than the cost, and about 624% per cent. greater than the aver- 
age for the United States ($62,725). 

The reports of train mileage, passenger and tonnage mileage 
are vitiated for the reason that they are not for the same mile- 
age reported under “‘characteristics of road.” Each company 
reports its business for its entire system of roads, owned and 
leased, in and out of the State; but the mileage reported in the 
abstract is only that owned, branches being separated from 
main line, but leased lines not being included. So far as leased 
lines within the State are concerned, this is immaterial; the 
mileage is reported by the owner, and is included in the total; 
but with leased lines outmde of the State it is different. Their 
traffic is included in the total of the abstract, but not their 
mileage, thus exaggerating the average traffic per mile. The 
Atlantic & Great Western, the Erie and the Lake Shore & 
Michigan Southern have a considerable leased mileage out of 
the State; and the total! of all roads, so far as we can ascertain by 
a hasty examination, was reported about 708 miles for the year. 
We shall estimate, therefore, that the mileage for which * do- 
ings of the year in transportation” are reported amounts to 
8,134 miles, instead of the 7,426 of ‘‘ total length,” which, how- 
ever, seems to have been taken as the basis of some statements 
in the abstract. However, the figures there given do not in all 
cases agree with this mileage or with each other, The state- 
ment that the “aggregate movement of passenger trains is 
equivalent to passing over the road 2,636 times” would make 
the total length of road 7,493.78 miles; but the subsequent 
statement that the “ aggregate movement of freight trains i» 
equivalent to passing over the road 4,779 times” would make 
the length of road 7,425.98, or very nearly the length given in 
the abstract of “characteristics of road”—7,425.79. The ag- 
gregate movement of passenger trains is reported to be “equiv- 
alent to passing over entire single track 1,762 times,” which, 
with the passenger-train mileage given, requires 11,210.39 miles 
of track ; while the movement of fraght trains ‘ equivalent to 
passing over the entire single track 3,150 times” requires 
11,266.27 miles of track. Under “characteristics of road” the 
mileage of track is stated as 11,264.75. 

The work reported for two years, then, has been : 


1874-75, 1873-74. Inc, or Dec. P. ¢, 
Pase'ger-train mile- 
BGO. 000 coccccccese 19,752,703 18,465,830 Inc. 1,286,873 70 
Freight -train mm 
assbseatees 04° 95,488,775 43,958,254 Dec. 8,464,479 19.2 
Passengers carried 38,987,323 94,719,018 Inc. 4,268,306 12.3 
Tons carried........ 408,547 33, Dec. 1,147,048 34 
Passenge: mileage ..1,032,809,456 1,108,107,902 2,701,654 2.2 


Tonnage 4,348,077,786 4,496 ,945,902 Deo.lat eases 8.3 
The traffic thus appears to have changed but little—a sligh 

increase in passengers, and a siight decrease in freight. The 
considerable changes in train mileage are produced by a great 
change in the average train-load, This was : 


1874-75, 1873-74. Inc. or Dec. P. c, 
No, of passengers......-.++ 62.29 60.00 Dec.. 7.71 128 
No, tons treight,.....++++++ 122.42 102,29 Inc . .20.13 19.7 


The great incre. se in the average freight-train load is the con- 


* These figures do not agree with those in the report for 1873-74, 
but are in all cases larger,—in the total $22,770,000 greater, The 





changes are probably corrections, 
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tinuation of progress in this direction begun some years ago, 
and quite general in most parts of the country where there is a 
heavy freight traffic. In 1872-73 the average load was but 98 
tons. 

The little table above measures the work of the roads, and 
dividing by the mileage we get the average traffic of the New 
York railroad system, We add 708 miles for the leased mileage 
outside of the State and thus obtain the following results for 
the later year : 

The passenger train movement was equivalent to 3.33 trains 
each way daily over the entire system, and the freight train 
movement to 5.98 trains. The passenger movement was equiv- 
alent to 174 passengers, or three full car loads, and the freight 
movement to 732% tons, or 73 full car-loads, each way daily. 


Thus the entire traffic of the railroads of the most populous: 


State in the Union, if uniformly distributed, could be carried 
by one small passenger train and two large freight trains daily 
over the entire system, eo 


The eurnings and expenses for the ¢hree years are reported 
as follows : ‘ 


Karnings : 1874-75. 1873-74. Inc, or Dec. P.c 
a eevee $24,743,856 $26,369,851 Dec.. $625,906 2.6 
Freight....+. .+++++. 66,828,279 66,085,604 Dec.. 8,267,325 12.7 
Other.... .. vovcosece 560,286 7,495;619 Inc., 64667 0,7 





Total,....+++++++++ $80,122,421 $97,961,074 Dec.. $8,828,662 9.0 

We will not venture to estimate the mileage from which the 
earnings of 1873-74 were made; but a considerable length of 
leased roads out of the State were worked that year and not 
the next, and probably there was not much change in the 
mileage worked, The large decrease of 9 per cent. in total 
earnings, following one of 6% per cent, the previous year, so 
that the decrease is 15 per cent. from the year next preceding 
the panic, is notable and lamentable enough without taking 
into account the increase of mileage. We hope to get more 
comfort from the expenses, which were: 





Eopenses : 1874-75. 1878-74, Decrease, P.c. 
Maintenance of road....,. $16,808,734 $17,987,216 $1,178,482 6.6 
Maintenance ot machinery, 11,168,626 12,209,769 1,041,143 8.5 
Operating road......... +++ 88,001,128 35,890,990 2,86,862 8.0 

Total ....-.s20eeeeeeeee+ $60,978,488 $66,087,975 $5,109,487 7.7 
Net earnings.............+ 28,143,933 $1,863,009 3,719,166 11.6 


The decrease in earnings has thus been mostly made up by a 
decrease in expenses, which also is a continuation of progress 
in economy, the decrease in expenses having been 7.2 per cent. 
for the first year after the panic, and the decrease for the two 
years since that time is just about $10,000,000, or 14 per cent. 
Net earnings in the two years, during which there has been 
some increase in mileage, have falien from $33,570,000 to $28,- 
144,000 ; but this decrease of profits of 16 per cent. has been 
accompanied by such an increase in the purchasing power of 
money that, but for the fixed charges entailed by the large 
funded debts of the railroads, the change in income would not 
be formidable. 

Meanwhile, however, the yearly interest charge has been 
growing. The payments for interest and dividends were : 


, elaman Gamens ‘ ease P.c. 
nterest.... + + $12,314,005 10,476, 1 ! 17.5 
Dividends ........+++00+++ 16,267,088 11,712,066 9,644,972 30.3 





The great increase in dividends is due almost entirely to the 
fact that in changing from half-yearly to quarterly dividends 
the New York Central paid 10 per cent. instead of 8 per cent. 
within the year covered by the report, and the Lake Shore, 
which made no dividend on common stock in the earlier year, 
divided 8} per cent. in the later. The New York Central was 
the only company with its road chiefly in the State which paid 
any considerable amount in dividends. The dividends made 
were sufficient for an average payment of 3.8 per cent. on the 
total stock, and the interest to a trifle less than 4 per o.nt., 
though the average rate due cannot be less than 6% or 7. The 
difference is due, doubtless, to the defaults of many companies. 
The payment of 7 per cent. on the total funded debt would ex- 
haust all of the net earnings but $6,500,000, which would pay 
but 1.6 per cent. on the stock. 

The deductions and comparisons made above are, of course, 
based upon the statements made in the report, and are no more 
trustworthy than they. For the earlier year, we fear that the 
errors are great; but there are such evidences in the later one 
of efforts to avoid previous errors that we put more confidence 
in it and are led to hope that we at last have the beginning 
of a valuable record of the statistics of the New York railroads. 








Experiments with the ‘‘Miltimore” Car-Axle. 

The following accounts of experiments have recently been 
published ina pamphlet issued by the “ Miltimore Car-Axle 
Company.” This axle has, as most of our readers know, loose 
wheels which can turn independently of each other. It is said 
in the pamphlet that “ the following is the statement, as ap- 
proved by Mr. Henry Waterman, expert of the Eastern Railroad 
Association” : 

Arlington curve—Miltimore truck—3° [=1,910 ft. ae: 
Frade, ft. to mile. Gross a C) of train, 2,769 2-10 


.=25 27-100 lbs. per ton ; less 12 12-100 Ibs. per ton due to 
grade=13 15-100 Ibs. per ton due to friction. 
Ordi 1. Gross average 


nn curve and 
draft of , 3,050 Ibs.==29 33-100 lbs. per ton ; less 12 12-100 
lbs. per ton due | ener 21-100 oll ton due to friction. 
Dorset curve — Miltimore trucks—4° [=—=1,433 ft. radius); grade, 
train, 3,200 Ibs.—29 20- 


41 ft. to mile, Gross a’ draft of 
100 lbs. per ton ; less 15 59-100 Ibs. per ton due to grade=13 67- 
Ondnney pat and grade). G@ 
same curve . Gross average 
draft of 4,520 lbs.==42 08-100 lbs. per ton; less 15 53-100 
ibs. per ton to grade=26 55-100 lbs. per ton due to friction. 
Recapitulation : 


Ar Peeeeececeaseersees 


lington—ordinary trucks 
y —Mittimore trucks......... osaemeess 


Balance in favor of Miltimore trucks ............ . 4.06 Ibs, per ton. 
Or a saving in power required of 23 6-10 per cent. 
Dorse' 


t—ordinary trucks ............seeeeeeeeeee ee 926,55 Ibs, ton. 
( —Miltimore trUck®,.....6.+.seeeeeeeeereeeeelB,67 © me 


Balance in favor of Miltimore trucks....,.,......12.88 Ibs. per ton. 
Or a saving in power required of 484 per cent, 


++ +1721 Iba. per ton. 
13.15 “ ” 





Weignt of Miltimore train—one ba; gage and four passenger 
cars—219,185 Ibs.—109 592-1,000 {tons} (of 2,000 Ibs. ) 

tne, 8 of ordinary train—one baggage and four passenger 
cars—214,825 lbs.—107 415-1,000 tons (0! ao Ibs.) 

Formula used to ascertain the number of pounds per ton due 


to grade: 
Arlington. .....cccccccevccesees : 6280 : 32: ; 2,000 : 12,12 
Sioda denausdnunsenoniienian : 6280 : 41 : : 2,000 : 15.53 


Saving of Fue'.—Superintendent White estimated that dur- 
ing the above described test of the Vermont Central Railroad, 
@ saving of one-half cord of wood was made for each thirty 
miles, by the use of these patent axles. : 

Report of a test made on the West End Passenger Railroad, 
Philadelphia, by Mr. Henry Waterman, railway expert, show- 
ing 67 per cent, of friction in favor of the Miltimore patent 
axle, with independent wheels. 

“* Hupson, N. Y., July 16, 1876. 
** 8. M. Whuwpple, Esq., Agent Eastern Railroad Association ; | 

“Dear orm :—At the request of the gentlemen interested in 
the Miltimore (loose) wheel and axle, I made a trial with a 
view to ascertain the comparative friction between a railroad 
car equipped with their loose wheel and one with the ordinary 
tight wheel. 

* The trial was made on the 14th inst., upon the narrow (36 
inch) gauge railway track within the grounds of the Centennial 
Exhibition, at Philadelphia. The portion of the line selected 
was that in the rear of the Agricultural Hall, running south- 
erly, and presented a large proportion of curvatare of small 
radius, as for instance, s.arting upon a radius of 300 feet, curv- 
ing to the right a distance of 450 feet—a straight line of 40 feet, 
then curving to the left, a radius of 382 feet, a distance of 370 
feet—a straight line of 100 feet—a curve to the right of 282 feet 
radius, a distance of 450 fect—a straight line of 50 feet—a curve 
to the right ot 279 teet radius, a straight line of 50 feet—a curve 
to the right of 347 feet. From the highest point of starting to 
the lowest point in the line, the average grade was 52.5 feet 
per mile, from this point the grade ascen at an average 
grade of 16,4 feet per mile. ? 

“The survey was made by gentlemen connected with the 
engineer corps of the Pennsylvania Railroad Company. The 
cars were of the eight-wheel kind. The distance between the 
axles of the tight-wheel kind were 4 feet, of the loose wheels, 5 
feet 6 inches. Both cars were examined and thoroughly oiled 
before trial. The rigid-wheel car ran a distance of 1,498 feet, 
when its momentum was exhausted, stopping at the lowest 
point in the line, vertical descent 14.8 feet. ‘he loose wheel 
car (Miltimore) ran a distance of 1,850 feet, the last 350 feet 
upon an ascending grade of 16.4 feet per mile, the vertical 
descent being 13.8 feet. 

“The following is the summary of the trial : 


SUMMARY. 
Rigid wheel. Loose wheel. 

Whole distance run........cssccsccceecess 1,498 ft. 1,860 ft. 
Vertical descent... ....csccceceseeeceeseee 14.9 ft. 13.8 ft, 
Average grade between starting and stop- 

ping points per mile.........sesseseeee - 526 ft. 39.3 ft. 
Friction on horizontal pull per ton........ 19.97 lbs. 14.98 Ibs, 
Friction due to curvature alter deducting 

1.6 for that of straight line.............. 12.47 Iba. 7.48 Tbe. 


‘‘ Although I had my dynametric instrument present, I ad- 
vised this mode of trial; as under all circumstances the most 
reliable and simple, and I think the result may be taken as a 
fair representation of the friction that will be developed when 
the conditions are as described. 

“Very respectfully rt 
** Henny WATERMAN.” 

It is not apparent from the above report why the difference 
in the resistance between tight and loose wheels on a curve of 
1,488 ft. radius should be more than three times that in a curve 
of 1,910 ft. radius, both being on a 4 ft. 8% in. gauge road, nor 
why on curves averaging about 300 ft. radius on a 38 ft. gauge 
road the difference should be only 4.99 lbs. per ton, while on a 
curve of wide gauge, with a radius nearly five times as long, the 
difference was 12.88 Ibs. 

To repeat what was saidin last week’s Rawroad Gazette in 
an article on narrow gauge, the difference in the length of the 
inner and outer rails of a complete circle of a curve of any 
radius is equal to the circumference of a circle whose radius is 
equal to the gauge. Now, making the same calculation as 
that described in the article referred to, but taking the resist- 
ance to sliding at one-fourth instead of one-fifth, we find that 
the difference indicated by such calculation in the resistance 
due to the wheels being loose in the one case and tight in the 
other on the curves and gauges named would be as follows : 











Difference in re- 
Calculated resist-| sistance of light 
Radius ance due to| and loose wheels 
Gauge. of sliding of wh’ls| as given by the 
curve. on curve. | above experi- 
| ments. 
4 ft. 83, in. 1,910 it. 0.616 Ibs. | 4.06 Ibs. 
“4 | 1,433“ 0.821 “ 12.88 “ 
8 ft. 300 “ 2.5 “ | 400 “ 











By comparing the calculated resistance due to the sliding of 
the wheels with the difference in the resistance between fast 
and loose wheels as indicated by the experiments, it will be 
evident by the immense disparity between the two that either 
the calculation is entirely wrong or the experiments totally un- 
reliable. Or, if we compare the results of the experiments 
with each other, it will be seen that there is no agreement be- 
tween them. The experiments indicate that the resistance on 
a curve of 300 ft. radius on a three-feet gauge is very little more 
than on one of 1,910 ft. radius on a 4 ft. 8% in. gauge, 
which doubtless will be quoted by some of the narrow-gauge 
propagandists as a proof of the advantage of their system, but 
in doing this they will also incur the awkward obligation of ex- 
plaining why the difference in the resistance on a curve of 
1,433 feet radius is more than three times that on one of 1,910 
ft. 
There is, however, a very serious omission in the experiments 
published by the Miltimore Car-Axle Company; they do not 
give the difterence in the resistance on a straight line. We 
have good reason for believing that experiments were made to 
determine this : why are the results not published? If the re- 
sistance of loose wheels on a straight line is less than with 
wheels which are fast, the publication of a report of experi- 
ments establishing that fact would have the effect of correct- 
ing the error, into which we in common with many experienced 
railroad engineers have fallen, of believing that the resistance 





of loose wheels on a straight line is considerably greater than 
that of wheels fast on the axles, 
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The Grain Movement for Seventeen Weeks, 





The shipments of grain of all kinds from the eight principg) 
Northwestern markets for each week since April 22 have been, 
in bushels, by lake and by rail: 











Per 
Week ending— By lake. By rail. Total. by rail 
AMEE DD, ococcccvcesese 1,634,541 2,072,946 3,707,487 
go eee 2,445,191 2,292,633 4,737,824 484 
% qBBswsdececdcccedd 1,538,526 2,302,940 3,841,466 
. Wregeeccccovepeee 1,602,170 2,016,304 3,618,474 55 
“ Wedoscects. dsees 1,747,408 1,820,456 9,567,864 61 
PONS DB .ccrcveccetecs 2,412,162 1,797,922 4,210,084 42% 
SC Bevapp coccevceges 2,894,915 2,147,670 5,042,585 424, 
“ 2,921,405 2,891,811 5,313,216 45 
“ 2,198,054 4,926,760 44 
July 1,784,548 8,605,703 49% 
“ 1,205,184 2,970,194 \ 
hd 1,228,678 2,877,186 42% 
“ 1,032,825 3,302,161 31% 
“ 1,038,208 2,504,710 414 
Aug. 1,283,268 3,338,511 384; 
“ 1,300,720 3,044,779 494 
a 1,614,256 3,764,548 42% 
Total for 17 weeks... . 34,845,129 29,528,423 64,373,552 45% 


The movement is becoming active again, apparently: They 
have been larger but six out of the seventeen weeks, and the 
last week’s are just about an average for the whole period, but 
the largest of the past seven weeks. The increase since last 
week has grown in good proportions to cars and vessels. The 
water shipments have been exceeded six times, the rail ship- 
ments ten times since the opening of navigation. There has 
been time since harvest for new wheat to come forward from 
several districts, but the wheat movement is very light, not 
halt as great as last year, and nearly half the shipments are of 
corn. 

For the same seventeen weeks receipts at Atlantic ports 
were; 


Per cent Per cent, 

Corn. of total. Aijil grains. of total. 

2 9,797,680 28.8 30,237,950 45.1 
PUTED osccccccccce ccvesce 3,646,573 10.7 4,918,672 14 
Portland. 2.00. rccviesccoes $15,700 gu.9 647,870 09 
Montreal ......cceccceeees 1,678,017 4.9 6,953,567 104 
vhiladelphis.............. 9,244,200 27.1 12,741,150 19.0 
Baltimore ......cccvecseese 7,940,700 23.3 9,488,685 14.2 
New Orleans..........-+++ 1,452,106 4.3 1,957,274 3.0 
BOs ccenmenaschemesers 34,074,976 100.0 66,945,168 100.0 


New York and Baltimore, in comparison with their places 
last week, lose position as corn receivers, while Boston, Mon- 
treal and Philadelphia gain. In grains of all kinds, New York 
loses, and all other ports except Portland gain. The propor- 
tions of the total receipts of the last week at each leading port 
were, of corn: Philadelphia, 284 per cent.; New York, 25 per 
cent.; Baltimore, 18%; Boston, 12%; Montreal, 1.1: of all 
grains: New York, 264% per cent.; Philadelphia, 254; Balti- 
more, 17; Montreal, 16%; Boston, 9%; New. Orleans, 4 per 
cent. 

New York’s grain receipts have been smaller but once since 
navigation opened ; they are not one-half of its average for 
that period. Its corn receipts are but about one-fifth less than 
itsaverage. Philadelphia receipts of all grains were nearly up 
to its average, Baltimore’s, about an eighth less than its aver- 
age. In corn receipts, Philadelphia, which led for some time, 
is again close to New York and considerably ahead of Balti- 
more, Should there be an active wheat movement next month, 
New York probably will improve its position, as usually com- 
paratively little of that grain goes to Philadelphia and Balti- 
more. The latter places, however, seem to have demonstrated 
their ability, in the face of unpreeedentedly low lake and canal 
rates, to secure half of the corn business. 





The Coal Auction and the Coal Roads. 


The great coal auction last Tuesday, at which half a million 
tons of coal brought prices about $2.10 per ton less—nearly 40 
per cent.—than those which had been fixed upon by the late 
combination, has attracted a great deal of attention, as 
likely to indicate the normal prices of coal at this time, when 
not supported by a combination of the producers and carriers. 
But it is hardly probable that this sale has set prices for the 
season. It was not made under such circumstances as to indi- 
cate the normal demand for coal, for the sale was made not in 
a market requiring coal, and so purchasing to supply its neces- 
sities, but in one rather overstocked than understocked with 
coal, and therefore not compelled to purchase. It was 
thus substantially a forced sale on a full market, 
and consequently prices were slaughtered. Unless all who 
produce and carry coal have joined in falsifying the facts, the 
prices received last Tuesday do not nearly cover the actual cost 
of mining and transporting; and this being the case wé 
cannot expect that there will be any further 
production at these prices, unless there should be 
a competitive ‘coal war,” of which there are no signs, none 
of the companies having any money to throw away. It is 
hinted that the sale was rather an accident than the result of 
any deliberate design, and that the companies repented of their 
determination after the announcement and before the sale, ¢¢- 
ing that the circumstances were such as to make disastrous 
prices probable. For the prices obtained certainly are disas- 
trous. They would reduce the income of produce:s or pro 
ducers and carriers of anthracite at the rate of about $40,000,- 
000 a year—that is, would make the business wholly unprofita- 
ble. Last year’s report showed that the Philadelphia & 
Reading Company made a profit of. about 75 cents 
a ton on the coal which it carried to Phila- 
delphia. Whether this profit was too large or too small, it is 
plain that a reduction of two dollars a ton in price cannot 
possibly be borne by the carrier. But the operators at the 
mines complain that the margin of profit left to them will not 
bear a reduction of half this amount, whence it is natural 0 
conclude that producers will refuse to market coal as long 9° 
the prices offered are no greater than those obtained at the 
auction, In all probability coal will be cheaper than it has 
been, however. ‘cht 

Up to the time of the sale, the production of 1875 (eig 
months) had been less than ten million tons—less than 
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jast year’s production, but probably enough more than half of 
this year’s. If all this had been solda considerable reduction 
for two or three months would not be very formidable ; but the 
great companies have large stocks on hand, which of course 
must suffer from the fall in prices. 

It would, doubtless, be an advantage to the country, and 
especially to iron industries, if the reduction of two dollars a 
ton were permanent, if it could be afforded. But it is easy to 
exaggerate the advantage. Iron masters say that a large busi- 
ness cannot be created in the present condition of things by 
any amountof reduction, and with the present capacity of 
works, prices would be sure to fall nearly or quite enough to 
balance the economy by cheaper coal. 

Of course not the whole amount of the reduction in price 
hereafter, whatever it may be, will fall on the carriers; but 
the great coal carriers being also the chief producers, they will 
suffer much more than from a reduction in freight charges, 
which, indeed, may not be made at all. If the auction prices 
were to prevail, the ruin of allof them would be only a question 
of time; but perhaps they will do better witha more moderate 
reduction of “combination prices” than if they had been main- 
tained; though it is not a tame when any great increase in coal 
consumption can be effected. 








Record of New Railroad Construction. 


This number of the Rai/,oad Gazette has information of [the 
laying of track on new railroads as follows: 

Columbia & Port Depositt.—Extended from Safe Harbor, Pa., 
southeast to Phyte’s Eddy, 18 miles. 

San Luis Obispo & Santa Maria Valley.—Completed from 
Avila, Cal., to San Luis Obispo, 9 miles. It is of 3 ft. gauge. 

This is a total of 22 miles of new railroad, making 1,253 
miles completed in the United States in 1876, against 614 miles 
reported for the same period in 1875, 962 in 1874, 2,252 in 1873, 
and 3,962 in 1872. 

A Fusion or THE GRAND TRUNK AND THE GREAT WESTERN is 
much talked of in England, where the impression seems to pre- 
vail that the chief competition from which these roads suffer 
is that with each other, the fact being that their competition 
rarely if ever determines the rates for through traffic, while 
there is not a vast deal of local traffic for which they compete. 
Itis true that both companies have a line between Bufialo and 
Detroit; but these form butan interior link in a through line. 
The through traffic does not originate on this link but is deliver- 
ed to it at either extremity by other companies, which with their 
competitors mainly determine the rates. The Grand Trunk, 
however, has a different line which competes with all through 
roads east of Detroit. It might agree upon a division of the 
business between Detroit and the Niagara River, but it would 
remain for its interest to cultivate a through business by way 
of Toronto, Montreal and New England which it could not very 
well divide with the Great Western, because the Great Western 
has no similar traffic which it can command. There is apparent- 
ly no present prospect of a consolidation but only ofa cessation 
of competition for traffic at common points. This 1s doubtless 
advisable and will be advantageous; but it will not prevent 
ruinously low through rates such as now prevail. Other com- 
panies have more to do in fixing these rates, and usually the 
Canadian roads can only take what others do, except that the 
Grand Trunk for New England business usually takes less than 
others do. 














Juty Earnines are reported in our table for 28 railroads 
with 14,791 miles of railroad, which is about 20 per cent. of 
the total in operation in the country. Of these, 18 show an in- 
crease this year as compared with last, but the decreases are 
so much larger in amount that there remains an aggregate de- 
crease of $392,558, or 5.4 per cent. 

The mileage meanwhile his increased a little, and there is a 
decrease in earnings per mile from $501 to $464, or 7.4 
per cent. The change would not be noticeable if the 
roads had been doing a good business last year. 
The changes for several of the roads are very great, 
five have an increase and five a decrease of 20 per cent. or 
more. Of those most affected by the current low through 
rates between the East and the West, the Atlantic & Great 
Western, the Canada Southern, the Mic. igan Central and the 
Philadelphia & Erie report. Of these the Canada Southern, 
which had very little to do last year, shows an increase, the 
others decrease. 

For the seven months ending with July, 26 roads report, with 
17 per cent. of the mileage of the country, showing an increase 
of 5 per cent.in average earnings per mile, only six of the 
number showing any decrease. 








Mownrreat threatens to absorb the long-established lumber 
export traffic of Quebec. This is an important business— 
doubtless the most important export business of Quebec, whose 
advantages lie chiefly in its position at the head of tide-water. 
Quebec partisans claim that the loss is chiefly due to artificially 
high dock charges there. 


Pe Several Mailroad “Blews. 








ELECTIONS AND APPOINTMENTS. 


Michigan Central.—Mr. John D. Foster has been appointed 
Western Passenger Agent, with headquarters in Chicago, 

Intercolonial.—Mr. James McAllister has been appointed 

ssurer, in place of Alfred Brush, who lately disappeared, 
leaving a conside: able deficiency in his accounte, 

Wyondotte, Kansas City & Northwestern.—Col. Vaughan, 
Chief Engineer, has been appointed Superintendent, in place 
of F. C, Eames, resigned. 

Northwestern Ohvo.—The ilowing, Aroaiemn were recently 
Chosen for this new company: J. N. eCullough,.T. D. Mess- 
ter, Frank James, George W. lores, 5. F. Smith, D. L. Zink, 
4.¥. Brooks. The board elec rge W. Layng President, 
ind Frank James Secretary and Treasurer. The company is 


RAILROAD EARNINGS IN JULY. 

























































































































































| Mileage. Earnings. I a 
Name of Road. 
1876, | 1875. | Inc, | Dec, |Perc.| 1876. 1875. | Increase. | Decrease. |Per o.| 1876, | 1875. 
Atchison, Topeka & Santa Fe........... 711; 6508 aah o++| 40.2 $194,194 
Atlantic & Pacific...............s--.,| 938 a iis lantitalickae << "600 bo o- 
Atlantic & Great Western..........-....| 502 seeeeeleceeeelesees $18,811 20 814 
, Cedar Rapids & Northern. COD (ees Sees oes 248 44.9 331 
Cairo & St. Lowis..........seccceeneeses 146) 14GB)... alee ee eel enes 22.595 16.4 133 
Canada Southern... .. 2... ceeeseses: 452) 452 108,787 3.7 932 
Central Pacific.............s0000. -+| 1,815} 1,315). 1,507,000 19 1.168 
a iia on 650| 650). 397,269 2.5 "506 
Chicago, Vilwaukee & St. Paul 1,400) 1,399 685,753 18.6 602 
Denver & Rio Grande... ........ 206; 120 3¥,120 31.8 47 
Hannibal & St. Joseph........ ooo 296) 296.. 138,087 22.2 489 
Tlinois Contral.........0..cescceesees -| 1,109) 1,109).. 482,003: 32.5 646 
ae. ingt West $44, 344 88,507 12 255 
In onal & Great Northern...... 459 72,870 9.7 155 
Kansas Pacific.........sesseeseeeeceeess 784 234,042 20.0 384 
Louisville & Nashville. .........-++++00. 738 357,539 17.8 411 
Michigan Central.............+++ 804 430,627 78 581 
m, Kansas & 224,308 6.5 980 
Nashville, Chattanooga & St. Louis 127,396 9.8 338 
Ohio & wy ecedsncde 247,646 3.6 389 
rrr 256,286 20.6 1,121 
St. Louis, Alton & Te , 
ville Orccvevccccccccceccce 29,538 17.3 532 
St. Louis, Iron Mountain & Southern. 253.500) 12.1 330 
St. Louis, Kansas City & Northern 216,917 41.4 y05 
St. Louis & Southeastern. 89,935 67,145 22,790) ......0008 34.0 192 
St. vaul & Sioux a eee 54,959 55,270)... .seeees | 311 05 453 
Sioux City & St. Paul .... 30,031 795 | LOOB ...cccceat 4. 195 
Toledo, Peoria & Warsaw. 92,666 89,317) OMS cosdveuse 38 877 
Nee Pe Tee etre +++.| $6,862,234) $7,254,702) $944,507, $737,155!......| 
Total increase or decrease........ 3), A Sta Roms. . 558) | jason - 
cael tiie! ail) srt bn ? Bi: g hie 
RAILROAD EARNINGS, SEVEN MONTHS ENDING JULY 31. 
Mileage. | Earnings. | Earnings per mile 
Name of Road, = 
1876. | 1875. | In. | Dec Sy 1876. | 1875, sy Decrease) P.c | 1876, | 1875 | Ine. Deo.| P.c 
Cae yal | Sad cea 
| 
Atchison, Topeka & Santa Fe...| 656) 508 18. -| 29.1] $1,299,996) $688,382| $561,614)......... 80.1 $1,890 al P sabe | 39.5 
Atlantic & Pacific.........++.++ 328 699,808] 647,151)  52,747/......... 8.2) 2,187] 1 ms| 64|.....| 8.2 
Burlington,Cedar Rap.& North.) 401 ° 662,483 705,883) ......0545 $43,400 6.1) 1,652) | 6.1 
Cairo & St. Louis. | 146 146,663} 142,929, A Bimewegee | 2.6) 1,005 1.9 
Canada Southern. . | 452) i ie 935,704| 622,846) 312,948] ........ | 50,2) 2,07 50.2 
Central Pacific..... ..| 1,815 1,296) 19|....] 1.6} 9,408,000] 9,446,408|.......... 38,408! 0.4) 7,154 | 19 
Chicago & Alton............+++. 650} G50)..4.|. sefeve+| 2,649,970] 2,500,411) — 143,559]......... | 8.7! 4,068 5.7 
Chicago, Milwaukee & St. Paul..; 1,400) 1,800, 1)....]......| 4,646,086) 4,234,836 411,102). ....0065 9.7) 3,319 9.7 
Denver & Rio Grande........... 145} 120) 26)....| 20.8 243,972 202,652 41,320). .....05. | 20.4) 1,683 0.4 
Hannibal & St Joseph ......... 206). ...\seeeleveeee| 1,042,788 858,512 BOA DTT ococccoce | 21.6) 8,623) 21.5 
Tilinois Central..........+.++++. 1,109| 1,109}, ° 4,030,604) 4,201,975|.......... 171,871; 4.1) 3,684 4.1 
India‘ lis, Bloom. & West’n.. 858 03+ 684,932) 178,106) ....+006- 25.3) 2,404) | 96.3 
International & Gt. Northern... 459 640,815 661,752) ......0065 20,9385, 3.2) 1,396) 3.2 
Kansas Pacific.......... es 1,608,078) 1,785,126|......... 187,047) 10 5) 2,065) 12.0 
Michigan Central.......... e 804 304. 3,896,111 6.4) 4,846 6.4 
Missouri, Kansas & Texas....... 786,  TBB wel ane |eneees| 1,662,146 -| 14.0) 2,089) 14.0 
Nashville, Chattanooga & St.L.| 341) 341)....|....]......| 1,004,082 -| 14.1) 2,044 4.1 
Ohio & Mississippi............. 615 bs 5 14.6] 3,407 2.9 
Philadelphia & Erie ............ 288 1,822 2.1) 6,326) 2.1 
St. Louis, Alton & Terre Haute, 

Belleville Line..........+++++- 11 8,713) 16.0 
St. Louis, Iron Mt. & Southern. 685 2,880 5.5 
St. Louis, Kansas City & North’n) 6504 8,407 23.7 
St. Louis & Southeastern 349 1,711 9.3 
St. Paul & Sioux City ..... 122 2598 | ++| 25.0 
Sioux City & St. — 148 1,300, 402;.....| 44.7 
Toledo, Peoria & Warsaw........| 287 ‘6| 3;917| 2,180] 1,198.2.) B15 

Totals....scccccre o+seeees| 18,425| 18,143) 2862)....]..... «| 45,102,824) 42,003,477) $3,610,737) $511,390)..... $8,360 $3,196 $164)... 6.1 
Total increase ........+0e+\ scree ccccce] Meblccce] BrBloccsoe cove 099,347 TiGlccccesloccocclccoscclocccclecce 
| { 




















successor to the Toledo, Tiffin & Eastern, whose road was 
recently sold under foreclosure. 


PERSONAL. 


—Mr. Williams, General Accountant of the Illinois Midland, 
committed suicide at his residence in Paris, Ill., Aug. 22. He 
came over from England last year to take the position, and had 
recently suffered much from fever and ague, which, with the 
involved condition of the company’s affairs, had thrown him 
into a very depressed state of — = | 

—Mr. John H. Kilbourne, a heavy contractor, who built a 
considerable section of the Grand Rapids & Indiana road, and 
now holds a contract on the Chicago & Lake Huron, has been 
nominated for Congress by the Democrats of the Ninth Michi- 


gan District. 

—Mr. W. P. Ijams has resigned his tion as Treasurer of 
the Logansport, Crawfords & Southwestern road, 

—Mr. Thomas ewski, a mechanical engineer of marked 
ability, educated at the Zurich Pol nicum, formerly in the 
service of one of the great locomotive works at Paterson, and 
more recently in the office of the Railroad Gazette, has been 
appointed —— agent of an association of Russian farm- 
ers who are introd American — maine. Mr, 
Krajewski was bred a farmer, and coupled with his 
knowledge of machine » gives him unusual S 
cations for his new position. 

—Mr. George H. Griggs hes stvigned bie position as General 
Su tendent of the Keokuk & Des Moines Railroad, and will, 
it is said, accept a position on the Connecticut Valley road. 














TRAFFIC AND EARNINGS. 


& Oolorado Freight Line. 
Inter-Ocean says that the Chicago & North- 
western and the Union Pacific com: 


ioe Calge Done eee een ae 
between Ch an ts " ’ 
and New Mexico. The other candsbabmenp tien and Coun- 
cil Bluffs have long done a Colorado business their 
connections with the Kansas Pacific. A schedule of rates has 
been adopted, which is as follows, per 100 Ibs. : 

First Second Third Fourth Bpectal Class A, Class B, Lumber, 


Ohic: 
The Chi 


Ch class. class. class. class, percar. percar per car. 
Council BI 
BB sesekcss 86 70 $045 $030 $025 $7500 $60 0 $62 50 
oi ic Og tt 08 0% 03 00 70 00 72% 
Pi 1s 0% O08 08 0% 100 90 00 90 50 
Cheyenne, 

easing. 373 200 175 156 16 22500 210 00 187 
oa ~3% 270 200 iz 15 2750 210 00 186 
or ee ae ee ee 
El Moro, Col. 352 293 230 18 160 em 86) 





Under lumber is included manufactured lumber, such as 
sashes, blinds, doors, etc. 
Ocean Freights. 

Changes were not considerable during the week Tues- 





day, when 9d. per bushel by rail was given as the rate for grain 


























by sail from New York to Cork for orders, 74d. to London by 
steam; 508, per ton for cheese to Liverpool, 35s, for bacon, 
11-824, | onl pound for cotton, 

The Francisco Bulletin of Aug. 17 says: “There are 
already more vessels under ongngemens than can be loaded up 
to Oct. 1, and a large supply of disengaged tonnage in port and 
overdue. Freights to England are nominal at 50s, to obs.” 


Grain Movement. 
er and shipments for the week ending Aug. 19, are 
repo! as follows : 


1876, 1875. Inc, or Dec. P.c. 
Lake ports’ receipts.... 3,926,289 3,684,699 Inc.. 241,650 5.2 
4 ~ * shipments. 3,764,548 2,658,444 Inc ..1,106,104 41.6 
Atlantic ports’ receipts. 2,913,160 3,003,929 Dec.. 90,760 3.0 
Of the shipments from lake ports va pa cent. was by rail 
this year, against 26% in 1875 and 15% in 1874, 
Chicago receipts and shipments for the week ending Aug. 26 
ere: 


w 

1876. 1875, Increase. P. c. 
Receipts........ ssee+ 2,419,802 2,053,287 366 605 18.) 
Shipments........ .... 2,168,739 2,142,962 25,787 12 


Compared with the previous week there is also an increase. 
For six weeks past the course of the grain movement at this 


has been : 
eck ending— Shipments. 
| Ee err per ee tae 1,581,020 
Bde cde 06 c cccccsvccoesoecos 1,617,068 
BMG. Gecccvcvecccceccceccecs 1,979,607 
# 3B. ccc cccvcccvccceccoseve cocvccee & 1,431,649 
© Woeccccoccccceecesccccccccccoece 1,919,125 
© BWoecccccccccecsccepccecscceccecece 2,168,739 





Considerable progress was made in August, as was to be ex- 
pected, but the movement has been unusually light in wheat 
and heavy incorn. Last week’s receipts were nearly five-sixths 


corn, 
The Winter Port of Oanada. 
The Committee of the Halifax (N. 8.) Chamber of Commerce 
has prepared a long report setting forth the advantages which 
x presents, since the completion of the Intercolonial 
Railway, over Portland or Boston as a winter port for Canadian 
traffic and travel. The claims made are the shorter sea voy- 
e, excellent wharf and harbor accommodations, light harbor 
charges and abundant and cheap coal supply. The advan- 
tages of Halifax as a ge for trade with the West Indies are 
also pointed out, and the possibility of a great increase of the 
business between Canada and the West Indies is spoken of. A 
number of sailing vessels are already employed in this trade. 


Ooal Movement. 
Coal tonnages are reported as follows for the week ending 


Aug. 19: 
1876. 1875. Ine.or Dec. P.c, 
Anthracite... 0... -scccscccccees 326,390 542,208 Dec..215,908 39.8 
Semi-bituminous, Broad Top.... 4,173 
“ “ Clearfield,.... 25,101 


Cee ee eee eee tee 


18,234 Inc., 6,867 37.7 


“ “ Cumberland.. 41,530 51,573 Dec.. 10,043 19.5 
Bituminous, oy eecccesccece 6, 73% Dee.. 740 10.1 
“ Allegheny Region.. 4,400 ; 
4 Pittsburgh Region. 25538} 39,474 Dec.. 11,549 29.2 


The great sale of 500,000 tons of coal by four of the companies 
lately in the combination took place in New York as adver- 
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witha, ee. obtained, 48 com ed ‘7 e Bo ations of the tunne] and 
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pbroken ix to Say $88 fo is ie te i, ear fo zp 72 | now, or t at anything would be done until th 
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Was Very large, A great 
people were present at the sale, not all buyers 
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$00 Osnnee og $34 

30 Passengers and 166,. 
nm. Tavidends “yy been declared by the following companies; », rsd — were = the last haiy 
‘Tre Haute & In¢ iana, lis, 5 per cent, semi-annual, ay- ey ring the year 3,6 ns Were from, and 9 
York bi It le ala large ~~ amare of —_ able Sept. 15, 7 - : _ ns bound to Points west of the Hudson River, 6 = 
profes a es of Production to such ie y= he The high Coal & Navigation, 1% per cent., quarterly, Payable | Penses $39 7 
companies must have log: 75 cents « ton on every ton sold—the | Sept. 2. 
actual cost of uction and transportation exceeding the 
Prices obtained that amount, 

The Philadelphia & 


New York Ocntral & Hudso 
















































































f the ex. 
: and wi rs : . 
now a completed an the on Y wor’ remain. 
. ing to be done 18 a little about the operin of the Central shaft, 
= an ae - ~ River, nee € use te tunnel hag developed 4 i 
f : ? Nuisance alon 18 ro as ome go nience wit 
Reading Coal & Iron Company has | pnd that Superintendent Priest of the Easte Division hag been il 
not ce that al] exis contracts for the delivery of er may obliged to take action to suppress it, e hag established 
be annulled at the of the purchaser, J: rices for deliv. ppecial police patrols al] slong his line with orders to arrest aj] 
in September are to be fixed b cular, which wag to be issue: TADS OF vagrants, By New York law it ig trespass to walk 
Ben 30, ss ane roanged _ and tramps found doing go will be p ae 
ilroad Ear . uted accordingly, ‘ 
Earnings for vartoes Periods are reported ay follows : Omaha & Republican Valley, - d simply charging 
Seven months ending July 31 ; A company by thig name has been o Banized in Nebraska to 3 
1876, 1875, Inc. or Dec, p. c. | build a railroad from the Union Pacific near Waterloo Valley, bey rin ans happened 4 any employe or Passenger on the 
Philadelphia & Erie, $1,822,007 $1,785,208 Inc .” $36,799 2.3 | No +» 80uthward through Saunders, Butler and Polk Counties, - nee ———e —w we M . 
Expenees........... 7" 1,836,487 “1,973,979 Inc.. 62,415 4.9 The projectors expect to receive aid from the Union Paci Oleveland, Oolumbue, Cincinnati & Indianapolis, 
Oe i ievi freight depot in Cincinnati took ly on t 
pal ceruings......... “gags pan $512,196 Deo .. $25,616 “5p Louisville, Paducah & Southwestern ° 
Per cont. of expense, 13.30 71.381 Inc ., 1, 2.8 his road was sold under & decree of foreclosure of mort so a it ne was reer, 
Month of July: 28 granted by ¢ © United States Circuit Co at Louisville 
‘atheanes nll Y., Aug, 24, he Main Line, from Elizabethtown, Ky., two ‘ 
- & Bt. Louis... $127,396 $116,064 Ine, $11,342 9.8 Paducah, 18% Miles, wag bought by H. Ww, Smithers andj A, 
Pxpenses,....."""""* 82,883 71,288 Ine | 11,660 164 arcus, trustees, for account of the bondholders, the price paid 
EL  * cesipie a OS ets being $700,000, he Louisville Extension, from Ceci ian June- 
Net port aan sARe eee $44,513 $44,821 Dev, , $308 tion to Louisville, 46 miles, wag bought b 4 - Jesup, George 
Per cent, o; expenses 65.06 : ae pe: “ain 20.6 | Webb and John T. Moore for account of the xtension bond. 
Piadelphia & fe... yet Pye Dec.. “S'se! 29 holders, for £0,000. The terms of sale were cash on con- 
ease. “ayeeee . “ 4 —— | Urmation of the sale, 
Net earnings, . Sates $58,225 $120,414 Dec,. $62,189 51.7 t is understood that the bondholders &re acting in concert 
Per cont. of ex piseg 77.28 62.71 Inc.” 14.57 23.9 | and that the Main Line and extension will hot be Separated, he issue of $487,900 third-mort, age 
Second week in August : ut will remain #8 One road in the reorganization, » Which become due Sept 
Denver & Rio Grande, Davenport & Northwestern 
pifain Hine vos case $8,224 $9,546 Dec. gaa 4.8 eld in Davenport Ia 
irande, t 
Trinidad Extension.. 2,258 *t9° 09 umebess cage eet p,® ‘arge majori 
Third week in August : 
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exchange them for the 
@ ba ry not me exchanged is oy to hold. 
- rs of Atlantic & Great Western eased line renta nds at £96 
about $40,009 pen the cost of inate city Der $500 nd, being about 95, The road is leased to the At. h 
1.2 | 810n is estimated vs $200,000.’ n antic & Great estern, and all its stock is held by the trustees hi 
++ $15,244 36,9 Raleigh & A Ai Lj of the leased line rental bonds ag Security for those bonds, P 
Oni & Missiasiy i" ** hee 4 Peo.. ry 3 howe ot iene a mere of thig road southwest to Fitchbur r f alteri the locat; f the Vv | 
St, Louie Rene. - ’ pr “ | the Caroling Central crossing at amiet, N. C., has been re- an othe a in at th A hin nw he 7 “yy Sw Massa 
Northern... ns! 4 61,195 74,607 Dec. . 13,412 18.9 ceived, and trecklaying has been resumed. The work, which Mr we 8 i at oo He ill — od A r thee first ‘een “thie 
4 has been delayed by Waiting for thig iron, will be pushed for. | Pleted, an My ew track wi Old oe, for the firs time this 
Week ending Aug, 11 : ward as fast an 0asible ’ wee € new track leaves the old about a mile east of South 
Great Western, o; Can- as d 1 , f ‘ Ashburnham and rejoins it 9 short distance west of the Cheg 
Weck oaaing agree £13,110 £14,832 Dec.. £ 122 11.6 Lehigh & Eastern, hire Junction Hitherto ll traing have h ; to be Tonet 
ending Aug, 12: . he contractors, Williams & Woods, broke ground for this | and the engines turned around at that point, but this trouble. 
Grend Trask.......... £34,700 £36,000 Deo, £1,900 5.2 road at Matamoros, Pa., opposite Port Jervis, this Week. Only | some change ig avoided by the new location 
Delaware Peach Traffic, # small force of m an ig employed at Present, which ig to be 2, Olinton Fitehbu 
The total movement of peaches passin Wilmington, Del., on Sradually increased, } ; 
the Delaware up to and inclu ing Aug, 23, was 1,515 he brid € Ovcr the Delaware betw 
car-loads, The traffic ig lighter than last year and ig already | Jervig Which the 
beginning to fall off Pretty fast, 
=— 


een Matamoros and Port 
Pennsylvania State authorities have ¢ 


tg & New Bedford, 
upon the Erie 


© shops at Lowell, Fitchburg 
Company to rebuild 
"UF os. vania charter, j 
THE SCRAP HEAP, 
<a 





















and New Bedford are to be 
alled | Siven up and the ropair work of the consolidated road is to be 
48 required by its Pennsy]- | Concentrated at the aunton shop. The buildings at Taunton 
is upon the location’ opted for the or ssing of | Will be much enlarged and the toole from the other points 
this road, Tr’ jg now waid that some arrangement for the build a there. All ad aie will be done there and all new 
ing of the bridge will be *greed upon by the two companies, freight cars r equired built, 
Compliments to an F eer, Oincinnati, Hamilton & Dayton, Central, of few Jersey. f the! tit) 
newspaper published in a town where question of loca-| 1; j, said that an 9 reement has been concluded between eee then : nits: ~ = a4 . nd nee oat ely oJ ae 
tion wag Tesi con to the desire of the citizens, Speaks | this company and the leveland, Columbus, Cincinnat; & In- with — ne 7 Por "” hi cf caug of an was Sa J te Toye i 
*8 follows of the engineer in charge. We infer from its lan- dianapolis for the pooling of all their business between Dayton | Wi t 7 hich — ivi ion tem: A ag rd upon ~a Sn f nt Ne 
8uage that it ig somewhat unkindly disposed towards the en. and Cincinnati an the division o earnings on a basis not made | apate w io ‘an ey rm ” The, eae i re ooo wen 
Rineer; at least it leaves that impression with us, © words | public, ‘The management of the oled business is to be in | “umped into the water, © toss is estimated a 900, 
are: charge of Mr, [., illiame General Bupermteniness i the Cin- | Oolorado Oentral, 
“If had hig Merits, hig heck would long since have cinnati, Hamilton & Dayton, Thi i Mr. W. G. Br 
en up from some tree on the Swamp. He did not be- ion j 
have like a entleman, but acted like a con edgehog or D8 run in com. 
mule, All € lines of railroad on Which he gery an 
Chief Engineer,  beha 


‘own, Genera] Passenger Agent, So ographs to us 
48 follows, under date of Aug. 25: &% No eae OF officers on 
our line, Th iver has not taken charge, notwithstanding 
© contrary,” No later advices have been 
Hoosac Tanne! Line, 


© contract of B. N. Farren for the deep cut at Bardwell’s 
erry, on the State road, has been completed, and his connec- 
tion with th 


6 line as a Contractor ig closed. ‘The contract to 
rebuild the the line through Vermon 
Miles, hag been let to Rice & unson, 


ved as rough] n’ possible and seemed 
to take del ‘ht in ma all with ony © came in contact 
miserable, Y the devil take him to home, and roast him jn 
the hettest hell.” 






etter rates for 
Gilbert Elevated, 


In the suit brought by the Sixth 
to restrain thi 


Avenue Railroad Compan 
5 Company from building ; igh dixth 
avenue in New Yor! i 





















8 uncon. 


Section of 
i 
ights in the o; t 
- aw i ng the suit and that the} ee 
and who cal] a er | granted, T © Case 
eeded in stopping the train. This 
told a story to the effect th a 
e 







t, about seven 
ice & M 
<wiunction must be | Parker & Karns City, 
will undoubtedly tried up to the court; The 8rading of the extension from Karns City, Pa., to Butler 
Adams | of last resort, is completed as far as Millerstown, and tracklaying was begun 
track » towedas seen ©, “008 the Western North Carolina, last week. 
tramps at work removing the rail, had heard them refer tothe | | Work ig Pe eng steadily on the ex 
coming accident, but ne, Was unable to stop them. | from Old F, ort, N. C., to 

© company pu the matter into the hands of detectives, who 
Soon arrived ‘at the lusion ad 





18 Neceggarj 
has now 1,000 feet through, leaving 
© ccidents on the | out. The telegraph line is being put up 
Aug. 11, and at N g. | Of the extension, 
16, in the former lace by ch ® switch, and in the latter : 
by date . ri.” Ses _ that - t fl - *aid that orders have been iven for rompt t 
I G) €r paymen 
the trait enue mane et a Place ‘on tee rool ae, - of the employes of the road hereafter, 5 per ad r was | the local pa 
for saving the train, © man, whose name ig George FE. busy last week paying off for June, leavin, abou 
Adama, is only 28 years old, and has been for 9 time @ brake. | in errears, as A 

road, whi. im pleted. 


Ohicago, Rock Island & Pacific, 
» C., Asheville, racklaying hag been resumed on the extension of the Oska- 
chiefly ak Tock cutting 200 which progrogs loosa Branch Westward, ©men are now or he between 
i Uy slow. The Contractor on the § pe oes, Ta., and the Keokuk & Des Moines Tossing near 
ted Shton. 










at Western. 

The statement that the Pennsylvania Company had begun 
u86 of the third rail on this road from Sharon 
a., to Greenville is denied 







ugust was 























- The mistake made by 
Pers appears to have been caused by a confused re- 
two mont as of an injunction sued out prevent ~ She “om ~ 
-| Uakland r, OM crossing ¢ € Erie ttsbur, 
over before this work could be — frade, yey was am On ae, of the Ponneyivania 
The London Times of An St 24, in its fin Neial article, says: Ompany as lessee of ¢ © “ast uamed road, 
Wever, born, gu ’ a , 
ter and had a ane n the Penitentiars “ An amended Erie €construction sche; has been issued itby & Port Pe 
for stealing roviding that UP to 1879 four coupons of the first Consolidated 7 Try. : F from 
nds are to be paid in cash, and six funded, A contract has been let for the extension of this road ‘A 
after 1879 wit) be paid, and cou : > *» horth a at to Lindsay, about 22 miles. 
OLD AND NEW ROADS er cent., Work is to be begun this fa) 
Miami Valley, 
A contract for the construction of this road from Cincinnati 
northeast to Waynesville, 0., 41 » h 
Work is to 


nd let Aug. 1, 1877 
and completed Dy Aug. 1, ° 
Gulf, Western Texas & P, 
miles, has been concluded, 
at begun early in September and to go 
Possible, 










acific, rena hn 
In response to an inguir whether the running o ins 
his road w ald soo be remimen, Mr. M. onserrate, Treas- a 
urer, writes to the Lavaca ( ©x.) Herald ag follows: “T regret 
On as fast as to have to intorm ou that the prospect of resumption of busi- 
ness by this road’. at an early day is y Poor indeed, De- B 
Baltimore & Ohio, and buy a tenets Pendent as we are almost entirely on the focal trade, the earn- 

In the United States District Court at Columbus, 0., Aug, Pany is to be foo, ed to work the | 1288 are not sufficient to Cover its expenditures, sale 
28, Judge Bin am declined to grant the injunction asked by Half the shares of the new company are to be vested in Hamilton & Northwestern, larg 
the Western nion Telegraph Company restraining the Balti- |" 'rustees, to be called voting ‘Trust, . € shareholders in} The Toronto (Ont. ) Monetary Times says: « The City Coun- 0 
more & Ohio Railroad Com from gto ring ite legraph © present Company are to be admitted to ¢ e new company | ci] of Hamilton has refused to allow the emilee & North- 
wires between Co bus and Png from the Weg nion on hayment of their ®88essment on the shares,” wes ilway Com any to set aside the terms of the original “ 
Company's poles to the Atlantic & p, ic Telegraph Company’s his ig nearly the same scheme Proposed at a Meeting of contract, which specition the construction of the road on the 
poles, and comm Messages at stations rie investors in Glasgow, Aug. 16, y Sir Edward atkin and bay side ot the beach Should the dj 
where none but railroad legraph Operators are employed, by | Mr, Hugh J, Jewett, “A this meeting, however, it Was said! eon » OF fail to car 


directors depart from the 
ations, the Couneil has 








1876 


Ze 
er 
rd- 
he 
ld- 


At 
eB 


‘a- 
m- 
118 
th 


2B 
le- 
be 
be 
on 


its 
Ww 


rs 


al 
re 


18 
m 
iB 
n 


t- 


ir 


\- 


r 


remi“ }- & 


blll oie | 


§epTEMBER 1, 1876) 





THE RAILROAD GAZETTE. 


387 











decided to withhold the money voted to the line. The com- 
can scarcely afford to part with such assistance, and it is 
Fike y it will find it necessary to fulfill its pledges.” 


Gilman, Olinton & Springfield. 

Reports are current that the Rondel, save now own the 
road, have made arrangements to lease it to the TUlinois Cen- 
tral, and that the transfer will be made in September. The 

is now being put in good order, and the work is nearly 
completed. The Llinois Central can use it to better advantage 
than any other compra pomneny It has heretofore run 
cars through between Chicago and Springfield in connection 
with it. 
Gairo & St. Louis. 

The operations of this road for July are reported as follows: 
Gross earnings ($154 per mile)..........-.. oe 





Working expenses (79.45 per cent.)........ 17,952 31 
Extraordinary expenses (14.18 per cent.)... 3,204 76 

Total expenses (93.63 per cent.)......+.eeeeeeceeeees $21,157 07 
Net earnings ($9 per mile)........-.-seeeeceececcccsccvces $1,437 62 


The mileage worked is 1464% miles. Coal trains ran 8,607 
wiles; freight trains, 9,759 miles; passenger trains, 10,426 miles; 
total train mileage, 28,792 miles, The average receipts per 
train mile were, for passenger trains, 64.51 cents; for freight 
trains, 81.41 cents; for coal trains, 92.05 cents. 


Wisconsin Central. 

The track is now laid and trains are ere to Eoiilins 
Wis., seven miles north of the late terminus at Worcester, 08 
miles north of Stevens Point and 273 from Milwaukee. The 
tracklayers are working north of Phillips and have nearly 
reached Elk Lake. 


Sioux Oity & Pembina, 

The grading on this road is comaiete® to Calliope, 40 miles 
north of the present terminus at Portlandville, Ia. ‘Track lay- 
ing will follow soon, and it is expected that trains will run 
Calliope this fall. 


Gornwall Canal Improvement. 

The lowest bid for this Canadian work, at Cornwall, on the 
St. Lawrence River, is said to have been that of Gordon & Co., 
of Sherbrooke, P. Q., which-was a little over $400,000. They 
will receive the contract if their securities are satisfactory. 


Gainesville, Ocala & Oharlotte Harbor. 

Acompany by this name has been organized in Florida to 
puild a railroad from a point on the Georgia line in Columbia 
County southward through Lake City and Ocala to Charlotte 
Harbor, on the Gulf of Mexico, a distance of about 260 miles. 
There is also to be a branch about 25 miles long to Tampa Bay. 
The incorporators are J. B. Brown, N. R. Gruelle, H. C. Howard, 
James Hunter, Thomas C. Lanier, B. F. Matthias, George H. 
Packwood and G. B, Phinney. 


Manchester & Keene. 

Work on the Keene end of the line has been temporarily 
suspended, owing to the difficulties of Mr. E. L. Barrett, who 
holds the contract for 12 miles ot grading. A number of suits 
have been brought against him and his property attached. 


Potomac, Fredericksburg & Piedmont. 

The new owner of this road, the Royal Land Company, is 
now engaged in changing the track already laid to 3 ft. gauge. 
Some 18 miles was completed from Fredericksburg, Va., west- 
ward in 1873. 

The surveys of the new line west have been nearly com- 
sieted to Harrisonburg. The section from Orange Court 
House to Rawley Springs is to be let very soon. 


Green Bay & Minnesota. 

The contractors, C. C. Smith & Co., are pecking the work on 
the line from Onalaska, Wis., to La Crosse, and it will soon be 
ready for the rails. 

A survey has been made for the proposed branch from Plover, 
Wis., to Stevens Point. Nothing further will be done, how- 
ever, unless some local aid is given. 


Olinton Bridge. : 
This company, which purposes building a pontoon bridge 

over the Mississippi at Clinton, Ia., has made a contract with 

that city, by which the city is to pay $7,500 annually for the 

use of the bridge as a wagon bridge. In return the City Coun- 

« Ms to have power to collect tolls and regulate the use of the 
ridge, 


Nashville, Chattanooga & St. Louis. 


The operations for July, the first month of the fiscal year, 
are reported as follows : 





1876. 1875. Inc.orDec,. P.c. 

Gross earnings........ $127,395 63 $116,054 43 Inc..$11,341 20 9.8 
Pi dessccveeee 82,883 38 71,233 31 Inc.. 11,650 07 16.4 
Net earnings..... $44,512 25 $44,821 12 Dec.. $308 87 0.7 


Cost of iron bridge on 
Harpeth River to 
replace Howe truss 





Dciibecssbséces 4,763 70 
Taxesaccruedform’th 1,703 75 
Int.accrued formonth 36,510 00 

Total charges..... $42,977 45 
Net balance...... $1,534 80 


The expenses were 65.06 per cent. of earnings in 1876, and 
61.88 per cent. in 1875. 


East Line & Red River. 

The first locomotive for this road has been received, and the 
work of laying track will now be prosecuted steadily. The 
town of Dangerfield, in Titus County, Tex., has raised $13,000 
4% an inducement for the location of the road through the 
town, and other loca! subscriptions are being received. 


Sarnia, Ohatham & Erie. 

Arrangements are being made to begin work on this road at 
several points. It is to extend from Sarnia, Ont., southward 
through Chatham to Blenheim on Lake Erie, about 55 niles. 


The Illinois Tax Cases. 
A Springfield (Il].) dispatch says : 
“ Attorney-General all has entered a motion in the 
United States Court to dissolve the injunction heretofore 
eaves against the collection of taxes on the capital stock of 
he Indianapolis & St. Louis Railroad Company. ‘The ivjunc- 
tion was granted on the ground that the company was a cor- 
en of the State of Indiana, but it is now alleged as the 
of this motion that the lease by which the company con- 
trols and operates the St. Louis, Alton & Terre Haute line was 
“pproved by the general assembly of this State, thus making 
© company a corporation of Illinois. The argument on this 
Motion is to be heard on-Sept. 6.” 


Brunswick & Albany. 


Reports are current that pegotiations are in progress for the 
sale or lease of this road to some English parties who are 
largely interested in lands along the line. 


Gumberland & Piedmont. 
,,& dispatch from Cumberland, Md., dated Aug. 23, says: 
udge Pearre filed to-day his opinion in the case of the State 
land vs. the Consolidation Coal Company, overruling 


the demurrers of the State to the defendant’s pleadi giving 
judgment on the demurrers for the defendant, and dism’ g 
the petition of the State. It is understood that Attorney 
General Gwinn will carry the case to the Court of pew for 
final adjudication. The object of the suit was to enforce the 

rovisions of the two acts of the last Genera. Assembly re- 
ucing the tolls on the road of the Consolidation Company.” 
The road referred to is the Cumberland & Piedmont, formerly 
the Cumberland & Pennsylvania. 


Kansas & Nebraska. 

_ Adirector of this company informs us that it is not fair to 
include the $2,250,000 land scrip in the capital account of this 
road, as it is based solely on the land grant and is under the 
control of two trustees appointed for the p' se. It has noth- 
ing Se do with the road itself. _ If we deduct this land scrip, the 
total amount of securities to be issued by the company will be 
$4,800,000, or $41,739 per mile, which is still an amount very 
much greater than the road can possibly earn interest upon for 
some time to come. 


Fond du Lac, Amboy & Peoria. 

A correspondent writes us as follows: ‘ Work on this road 
bas been temporarily suspended on account of the failure of 
eres of the contractors, Lehman & McHugh. They are 
aving some trouble among themselves.” 


Burlington, Keosauqua & Western. 

At a meeting held recently at Burlington, Ia., resolutions 
were passed in favor of aid to this projected road. Application 
is to be made for the holding of an election in accordance with 
the present State law on the question of levying a 2 per cent. 
tax in aid of the rvad. 


New York & Oswego Midland. 
The Receivers, A. 8. Hewitt and J. G. Stevens, make the fol- 
lowing statement for the three months ending June 30: 


en OR WANG ABT L, .o.01:000000900enckenses: 06. epend esses $10,069 
ery ee eer 142,755 
LEAT TONGS 5 ri ce gg - $152,824 
Disbursements for the quarter...........seseeseeeee coveeee 147,352 
Bahamas, Gab be wesicciccccs socccsscccccessee sbtcoceoss $5,472 


The disbursements were $4,597 in excess of the receipts. 

A survey has recently been made of the line of the Western 
Extension from Scipio Centre, N. Y., to Auburn. It is reported 
that it has been done by the Utica, Ithaca & Elmira Company. 


Texas Land Grants. 


The Texas General Land Office makes the following state- 
ment of land certificates issued to the railroads of the State: 

Acres 

Buffalo Bayou, Brazos & Colorado.........0+ceeeceeseeesees 896,640 

San Antonio & Mexican Gulf..........cccececsrsesscccesees 238,720 

Galveston, Harrisburg & San Antonio.......... ssecsseeees 867,200 


Total included in Galveston, Harrisburg & San Antonio 2,002,560 
Houston & Texas Central 4 

Washington County............. 
Waco & Northwestern 











Total included in Houston & Texas Central............ 5,493,680 
BORE, te UNO OS COTES s ss cc ccccccesccececosvecsecccece $21,280 
EE EIR, 600 0 6 0:005:60580000' 0006600) 0000644046050006 368,640 
BS Te a 00 00:60:00 06:5:000906600 6000000000006 00000060ns 1,763,840 

Total included in Texas & Pacific.........+ sseccesesees 2,453,760 
Houston & Great Northern........ .cccsccecsce sovecssreces 2,311,040 
232 sccnkadanarbanetee sonenebonbesnabtbooanas 2,573,800 

Total included in International & Great Northery. 4,884,840 
Indianola 179,840 
Gult, Western Texas & Pacific 302,720 

Total included in Guit, Western Texas & Pacific........ 482,560 
Houston Tap & Brazoria...........see0 00 000s cevccccvccce 512,000 
Texas & New Orleans........cccecsecee sevcvecseccccssssce 1,228,806 
TERS DOMIB s coc ccccwcccccccccccce cnc sccccesce sececoccescces 287,720 
Galveston, Houston & Henderson...........+ccseceeeeeeees 611,840 
PNG 60690000000206000 e80enccgse cosensenenassoocconenesens 79,360 
SE Ts nnn cccrcccecccesos ccororgescgcsvcosccennse 49,2 


Making a total of 18,086,400 acres for which certificates have 
been issued. 


Atlantic & Pacific. 


Hassler’s Financial Report says: ‘The plan of reorganiza- 
tion submitted to the bondholders is substantially as follows : 

“The new company to be called the St. Louis & San Fran- 
cisco Railway Company—because, perhaps, ithas no terminus 
in either city. 

“The present outstanding issue of $7,200,000 South Pacific 
land grant construction bonds to remain intact. 

\ “Then an issue of $5,700,000 new bonds, to be made as fol 
Ows : 

“Series A, $500,000, bearing 6 per cent. interest, payable May 
and November of each year. 

* Series B, $2,800,000, bearing interest at 2 per cent. for two 
ears ; 3 for three years ; 4 for one year ; 5 for one year, and 6 
rom and after Nov. 1, 1883. 

* Series C, $2,400,000, bearing interest the same as those of 

Series B. 

** Then is to be issued a new first preferred stock to the amount 
of, say, $4,500,000. 

“Then a common preferred stock of $10,000,000 ; and a com- 
mon stock of $9,500,000. * * * 

** As to the disposition of these securities it 1s proposed: 

* Bonds of Series A shall be purchased at par by those who 
unite in the reorganization. 

** Bonds of Series B shall be given bond for bond of the prin- 
cipal of the present outstand:ng land grant bonds. 

** Bonds of Series C shall be exchanged in a similar manner 
for the outstanding second mortgage bonds. 

‘For all unpaid and past-due coupons of the land grant, 
second, and income bonds, for all surrendered interest on the 

roposed new issues of bonds, and also for the blue bonds and 
bins bond scrip, with past due interest—for all these the first 
preferred stock shall be given. , 

“The $10,000,000 common preferred to be given in exchange 
tor the same amount of present Atlantic & Pacific preferred. 

“The $9,500,000, similarly, for present Atlantic & Pacific 
common, 

“Such is the proposed disposition of the bonds and stock; 
but the present owners are not to be permitted to join in the 
ain unless they will purchase bonds of Series A as 
follows : 

‘Owners of land-grant bonds and second-mortgage bonds 
soos tae new bonds to the amount of 144 per cent. of their old 
bon 


“ Owners of the $2,200,000 unsecured 6 ye cent. bonds to buy 
to the amount of 5 per cent. of their old bonds. 

**Owners of present preferred and common stock to pay 
respectively, 1 per cent. and 04 per cent, on their holdings. 

“It is proposed that this arrangement shall cover the por- 
tion of the line lying in Missouri; but at the same time it is in- 
timated that the Central Division, as it is called, which lies in 
the Indian Territory, can be used by the new company by pay- 
ing on its bonds, $1,190,000, the same rate of interest as is pro- 

for Series B of the new bonds.” 

The interest on the old South Pacific land-grant bonds 
amount to $432,000 gold Paw ; the new issue of $500,000 will 
add $30,000 interest, and the $5,200,000 issued for the land 





grants and seconds will bring an interest charge of $104,000 the 


first year, rising to $312,000 in 1888. Thus the total interest 
charge under this scheme will be $566,000 for two years, $618,- 
000 for the next three years, $670,000 for the sixth year, $722,000 
ol — ene -_ ; ie oy pea Pra with the addi- 
on of the premium of the terest, This amount 
must be earned by about $00 miles on railroad. a3 


Chicago, Dubuque & Minnesota. 
It is said that at a conference between representatives of the 
bondholders and stockholders of this company and the Chicago, 
Clinton & Dubuque, the stockholders agr to surrender all 
claims to the pro y on condition of receiving $100,000 in 
new bonds, to be distributed among them pro rata. Arrange- 
ments for the reorganization of both companies will now 

completed at once, 


Pittsburgh, Wheeling & Kentucky. 
A movement is on foot for the consolidation of this road with 
the pesponsen Pittsburgh & Lake E:ie. If carried out it will 


— ve a considerable change in the route of the last-named 
road, 


Pennsylvania Transportation Oompany. 


Pittsburgh papers state that this company has given orders 
for the manufacture of the 286 miles ot dinch lap-welded pipe 
needed to construct its projected oil-pipe lines to the seaboard. 


The pipe is to stand a test of 1,500 pounds to the square inch. 
Over 8,000 tons will be required, costing about $750,000. The 
contracts are to be filled by Dec. 1, noe 


are divided among six 
firms. The company has also ordered five batteries of boilers 
in Pittsburgh. 


Chicago, Olinton & Western. 

It is said that the people of the towns along the line have 
agreed to take a sufficient amount of the Receiver’s certificates 
to secure the completion of the road to Iowa City. 

Iowa Lard Grants. 

The Secretary of the Interior has reversed a previous decision 
of the General] Land Office, and now decides : 

_ 1. The State of Iowa by its own act is estopped from claim- 
ing lands certified to railroad companies under the act of 1856 
as swamp lands under the act of 1850, 

2. When lands have been once regularly certified under a 
railroad or other grant by the Interior Department, they will 
not be again certified, except in extreme cases, where, without 
7m certification, the party entitled to the land would be rem- 

iless 

3. The act of Congress approved Jan. $1, 1873, in relation to 

ublic lands, and on which the decision of the General Land 

ffice was based, does not apply to lands already certified. 

_The decision affects a considerable quantity of land held by 
different companies, which the State claimed on the ground 
that it was included in the general grant of swamp and over- 
flowed lands made to the several States in 1850. 


Central Pacific. 


The work of laying rails on the Ione Branch has been begun, 
and a large part of the iron ison the ground. Work is to be 


go | continued steadily until the branch is finished. The new 


branch leaves the Main Line at Galt, Cal., and runs to Ione 
City, 28 miles.. It is intended to serve some coal mines at Ione, 
and passes through a very good country. 

The grading on the loop line from Oakland to Banta is pro- 
gressing rapidly. The engineers are now setting the grade 
stakes through the San Pueblo Ranche and towards Pinole. 


760 | North Tule. 


A railroad 4¥% miles long has been built and is in operation 
on the North Tule River at Dillon’s Mills, 25 miles above Por- 
terville, Cal. It is laid with yellow pine rails, 5 in. square, 
capped with iron plates 2 in. wide. The loaded cars are 
run down to the mills by gravity and the my vy ones drawn up 
by mule power. There is one grade of 1,000 ft. to the mile. 


San Luis Obispo & Santa Maria Valley. 

This road is now completed from the town of San Luis Obispo, 
Cal., to its shipping port at Avila, a distance of about = m4 
miles. It is of 8 ft. gauge. It is proposed to extend it beyond 
San Luis Obispo into the Santa Maria Valley, some 16 miles. 


North Pacific Ooast. 

The tunnel at Dutch Bill Canon, on the extension from To- 
males, Cal., to the Russian River, is completed. It is 390 ft. 
long, 134% ft. wide and 14% ft. high in the clear. The termi- 
nus of the road on Russian River will be at the mouth of Dutch 
Bill Canon, where a site has been selected for a town, which 
will be called Moscow. Only four miles of grading remain to 
be finished, Tracklaying is in progress from Tomales and 
trains will soon be able to run as far as Freestone. It is ex- 
pected that they will run through to Moscow about Nov. 1. 


Illinois Central. 

A general reduction of wages has been ordered on a sliding 
scale, as follows: On all salaries between $60 and $75 per month 
5 per cent.; between $76 and 100, 10 per cent.; between $101 and 
$200, 12 per cent.; between $201 and $300, 15 per cent.; between 
$301 and $500, 20 per cent.; over $500 per month, 25 per cent. 
This applies to all officers and employes receiving stated 
monthly salaries. The reasons given are the light business 
and low rates prevailing, and a return to former rates as soon 
as possible is promised. 


Chicago, Danville & Vincennes. 

The Court has ordered the Receiver to pay a number of smali 
claims for wages and supplies accruing within s1x months prior 
to the appointment of a receiver. The entire amount of the 
claims is $20,060.29, 


Rockford, Rock Island & St. Louis. 


The deed and conveyance of this road to Heyman Osterber, 
under the foreclosure sale was finally executed in the Unite 
States Circuit Court in Chicago, Aug. 25. 


Oolumbia & Port Deposit. 

The track is now laid to Phyte’s Eddy on the Susquehanna 
23 miles southeast from Columbia, Pa., and 13 miles beyon¢ 
Safe Harbor, where tracklaying was sreppes last spring. Work 
is also in progress on the Port Deposit end of the line. The 
track is being ballasted and surfaced as fast as laid. 

Harlem Extension. 

The Rutland (Vt.) Herald, of — 18 says: “An interesting 
decision has recently been rendered by J = val Wheeler, in Ben- 
nington County on the subject of town bonds given in aid of 
the construction of a railroad. 

“In 1867, when the Troy & Boston Railroad Company broke 
off connection with the Bennington & Rutland Railroad, the in- 
habitants of that portion of the State were left without any out- 
let by rail beyond Bennington. At the solicitation of the et 

le of the various towns on the line of the bennington & Rut- 

nd road, an extra session of the Legislature was called by 
Gov. Dillingham, at which an act was passed authorizing cer- 
tain towns to issue their bonds in aid of the construction of the 
Lebanon Springs Railroad, to connect with the Bennington & 
Rutland road at Bennington and with the Goshen railroad at 
Chatham, New York. Under the authority of the act all of 
these towns subscribed for stock and bonds in the Lebanon 


Springs road and issued their own bonds in payment of 
the subscription. For some years after that road 
was cowpleted and in operation the interest on 
the bonds was regularly paid. But for several years 





past payment of the interest has been refused, and a bill in 
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chancery was filed by the town of Bennington inst Mr. 
Trenor W. Park, who held a considerable amount of the bonds, 


for an es against his ipemee of or suing 
ava dood and t they might be dec 


ed invalid. The 
grounds of the bill were the unconstitutionality of the acts 
under which the bonds were given, alleged irr ty in the pro- 
ceedings, and various general songs of fraud upon the Gover- 
nor, the Legislature, and in obtaining the assent and votes of the 
several towns. A temporary injunction having been obtained, 
a motion by Mr. Park to dissolve it was argued at the last June 
term at Manchester before Chancellor Wheeler, by E. J. Phelps, 
for Mr. Park, and Messrs. Gardner, Sibley and Davenport for 
the town of Bennington. : 

“Judge Wheeler’s opinion has been recently given, dis- 
solving the injunction, and deciding the questions in regard to 
the validity of the bonds.” 

The Lebanon Springs and the Bennington & Rutland roads 
were subsequently consolidated as the Harlem Extension. ‘The 
decision is substantially that the bonds were legally issued and 
have been, since their issue, so reco by the town as to 
ratify and approve them most effectually, At any rate there is 
no such presumption of illegality or fraud as to justify the con- 
tinuing of the injunction, 


Northern, of Oanada. 

At the semi-annual meeting of stockholders in Toronto, Ont., 

Aug. 16, the President reported that the earnings and expenses 
for the half-year ending Fone 30 were as follows : 

1876. 1875. Inc. or Dec. P.c. 

Gross earnings...... $388,679 90 $354,994 12 Inc..$33,685 78 9.1 

Expenses.........- +» 282,349 82 234,272 25 Dec.. 1,922 43 0.8 

9. 





Net earnings........ $156,330 08 $120,721 87 Inc..$35,608 21 29.5 
Per cent, of expenses 59.77 65.99 Dec.. 6.22 4 

Adding the balance from 1875, the amount carried to net rey- 
enue account for the half-year was $157,430.38. 

The interest upon all the companies’ debentures has been 
punctually paid. The sum of $21,973.64 was expended on new 
construction, and a balance of $12,109.67 left at the close of the 
half-year. The road and buildings are in good condition. The 
Gravenhurst Division has been completed by the construction 
of 14 miles of new track. The wharves and buildings at the 
Muskoka terminus have also been completed and brought into 
use. The Lake Superior traffic, however, has fallen off con- 
siderably this year, owing to the competition of other lines. 

Owing to the difficulty of negotiating the sale of the new 

reference stock authorized at the last meeting, the £100,000 
due the Dominion of Canada has not been paid, but an exten- 
sion of time to Nov. 1 has been secured. e President refers 
to the appointment of a commission to investigate the affairs of 
the company, and, while doubtful of the power of the Govern- 
ment in the case, recommends that every facility for investiga- 
tion be given. 

The report was received, and after a little discussion the 
meeting approved its recommendations. 


Baltimore, Ohesapeake & Delaware Bay. 

It is said that arrangements are being made to secure the 
construction of this road from Queenstown, Md., eastward to 
Harrington, Del., 35 miles. Near Harrington conuection will 
be m with the Junction & Breakwater road,and it is be- 
lieved that there will be a considerable traffic between Balti- 
more and the lower Peninsula by this route, a steam ferry be- 
ing established across Chesapeake Bay between Queenstown 
and Baltimore, 


Junction & Breakwater. 

It is reported that this company has offered to build an ex- 
tension of six miles from Lewes, Del., eastward to Rehoboth 
Beach, a well-known summer resort an mea eet ground, 
provided parties interested in the Rehoboth Beach Association 
will take $20,000 stock. 


Delaware, Lackawanna & Western. 

It is stated that this company is making arrangements to 
concentrate ali the repair work of the Main Line and Blooms- 
burg Division at the Scranton shops. The subordinate shops 
at Kingston, Great Bend and other points are to be closed, and 
the toois and materiul taken to Scranton. a the neces-ary 
round-house repairs will be done away from the main shops. 
It is said that the same policy will be adopted on all the leared 
divisions, the work in each concentrated at one point, 
and minor shops discontinued. Itis believed that the work 
can be done more economically and more efficiently, and can 
be kept under closer supervision by thus concentrating it. 


Laurens. 

A public meeting was held in Laurensville, 8. C., Aug. 7, to 
make arrangements for securing the rebuilding of the remain 
ing nine miles of this road, from Clinton, 8. C., to Laurensville. 
It was stated that of the $30,000 promised from the town 
$25,000 had been raised, and that the company parponed ex- 
tending the track to ’s Trestle, five miles beyond Clin- 
ton, without requiring any further payment. Committees were 


appointed to raise the $7,000 need y collecting the old sub- 
scriptions or securing new ones. 
Jonesboro. 


The Jonesboro Railroad Company has been organized in Ar- 
kansas for the p of building a railroad from Jonesboro, 
in Craighead County, Ark., west by north to the St. Louis, Iron 
Mountain & Southern at Walnut Ridge. The road is to be of 
3 ft. gauge and abvut 20 miles long. 


THE SCRAP HEAP. 


Darien Ship Oanal, 

Mr. John C, Trautwine, C. E., who was Chief Engineer of the 
Panama Railroad in 1850, and made explorations and surveys 
for a canal in 1852, writes to The Pol: ic Review, estimating 
the cost of a ship canal at $300,000,000, and repeats the convic- 
tion expressed in his report in 1852, “ that no ship canal be- 
tween the two oceans would be found practicable in a practical 
sense, that is, that would pay a sufficient interest on its cost 
to recompense any company that should undertake its 
construction.” He also predicts that the new survey author- 
ized by the Columbian Government by way of the rivers Atrato 
and Tuyra will result in disappointment. 


He Paid His Fare. 

“Ts your name Carmon?” asked an Illinois Central con- 
ductor the other day. : 

Why,” stammered the man, “isn’t the pass genuine ?” 

“That's not the question, sir! Is your name Carmon?” de- 
manded the conductor in savage tones. 

‘*Why,—um—ah—no! My name is Mr, , Lam a man 
of influence in our church of Merrowy, and brother Carmon let 
me have this pass to use. He said it would be all right.” j 

“Well, sir,” said the conductor, “it is not allright. That is 
a deliberate game to swindle our company. My instructions 
are to take up this pass and collect fare. I suppose a man of 
your great influence and reputation as a Chaistian will have 
=e enough to pay his fare like an honest man.” 

He had the money, and he paid his fare; but. brother Carmon 
lost his pass and is not likely to get another soon, as the rail- 
road company doesn’t like the ba | Merrowy church members 
have of doing business.—Decatur Times, 


The Brutal Conductor. 


The other morning as the conductor of a train going 
from Detroit was 
man who waved 











west 
g around after tickets, he came to a 
away with a very important air, at the 
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same time remarking, ‘Pass on, sir; passon.” “I want your 
ticket,” replied the conductor. ‘ Ticket, you hireling of anar- 
chy,” shouted the man, puffing out his cheeks. ‘Sir, I own 
this road! I bought it juet before leaving Detroit, and while I 
would like to retain you in my employ, you must be more civil 
or I shall discharge you on the spot, even if you have a dozen 
children to support.” “ I must have your ticket or the money,” 
said the official. ‘Consider yourself discharged!” roared the 
man. He was left on the track between two stations. He sat 
down on a log to pin his paper collar on, and his last words as 
the train moved off were: ** Gentlemen, this outrage will make 
- country shudder from Maine to Texas.”—Detroit Free 
"rT e88. 

A Belgian Steam Oar. 

The Moniteur des Interets Materiels describes a vehicle, tried 
last July between Brussells and Denderleeuw, invented by a 
Mr. Belpaire, an inspector general of Belgian State railroads, 
and designed especially for suburban traffic. The car is di- 
vided into three distinct compartments, one containing the 
motive power and carrying an engineman and fireman; the 
second, separated from the first by a platform, is for second- 
ciass passengers, having seats for 22 on four longitudinal bench- 
es; the third is for 22 first-class passengers, also on four rows 
of seats; behind is a second platform like the first one. There 
are doors between the different compartments. 

The motive power consists of a Field boiler, designed for a 
pressure of 150 Ibs., with a vertical sogine with two cylinders 
which work directly npon the middle of the forward axle. 
There are two Gifford injections and a meter tank, placed 
under the car, with capacity for 250 gallons. There is no con- 
denser: the steam escapes by & chimney passing through a roof 
which covers the whole vehicle. There are no connecting rods, 
The weight of the vehicle gives sufficient to the front 
wheels, which serve as drivers. It is said to be able to go up 
grades of 77 to 105 ft. per mile. Provision is made for attach- 
ing a light car, with which one conductor and the two men on 
the engine give sufficient force. This car is to run regularly 
between Ghent and Biaton in Belgium. 

The leading dimensions are : 

Boiler.—Exterior diameter, 43% in.; height to spring of 
smoke stack, 8 ft. 3% in.; grate surface, 34% square feet; heat- 
ing surface, 267 square feet; water space, 195 gallons; steam 
space, 135 gallons; steam pressure, 150 lbs.; horse-power, 25. 

Oylinders.—6% in. diameter and 12 in. stroke. 

Car.—Interior width, 9 ft. 10 in.; length from buffer to buffer, 
35 ft. 6 in.; wheel-base, 16 ft. 5 in.; diameter of wheels, 3 ft. 2% 
in.; speed per hour, 18% miles; weight empty, 16,602 Ibs. on 
forward axle, 5,016 lbs. on middle axle and Baia lbs. on rear 
axle, or 22,192 lbs in all. 1t is estimated that when fully load- 
ed, with the little baggage which passengers might take with 
them, the vehicle would weigh 35,200 Ibs., 16,000 Ibs. of which 
would be on the forward axle and available for adhesion. 

Rail Consumption in France. 
According to the Annales Industrielles, the consumption of 


iron and steel rails in France in 1874 and 1875 was, in tons of 
2,204 Ibs.: 








1875. 1874. Inc, or Dec, P.c. 

SEN lea ae a 120,661 102,298 Inc.. 18,433 18.0 
Iron...--. .......... 96,889 126,667 Dec.. 28,778 22.9 
Total............ 217,550 227,895 Dec.. 10,345 45 


The great increase in the consumption of steel coincident 
with a decrease in the total consumption is noticeable. The 
consumption of rails in the United States for the same two 
years, as reported by the Iron and Steel Association was about 
837,695 tons (of 2,000 Ibs.) in 1874 and 810,770 in 1875, equiva- 
lent to 758,925 and 729,700 of the French tony. The American 
consumption thus appears to have been 84, times that of France 
both years. 

ANNUAL REPORTS. 

Nashville, Ohattanooga & 8t. Louis. 


This company owns and works the following lines: 


The Chattanooga and St. Louis divisions together form a 
line 321 miles long, from Chattanooga to the Mississippi River 
at Hickman. The St. Louis Division was formerly the Nash- 
ville & Northwestern road, and was bought from the State of 
Tennessee by the company (then the Nashville & Chattanooga) 
and completed to Hickman. The “St. Louis ” was pre ne go 
the name alter this purchase. 

The present report covers the year ending June 30, 1876. 

The equipment consists of 83 engines; 26 passenger and 11 
baggage cars; 700 box, 49 stock and 200 flat cars; 1 pay an 2 
wreck cars. 





The capital account at the close of the year was follows : 
Capital stock ($20,085 per mile)...........ceeeseeseeses $6,848,899 95 
Less amount held by the company........e.-ceseseees 273,604 32 

On rere Tree eee $1,575,295 63 
Bonds outstanding ($19,974 por wile)..........eseeeees 6,812,000 00 
EE UNE Us boc 64 6645455 0b5050db cednbaAse pb ss60 800 00 69,147 87 
Bills payable, balances due, interest accrued.......... 550,506 82 
Interest accrued during the war, fundable in Tennes- 

OO BORER BOUT occ ncce caccccecs codecs s ccsyesctescee 148,220 00 

Total ($41,511 per mile).........ccecesccscccseseess $14,155,170 32 


The company has assets unavailable amounting to $294,012.51, 
consisting of stocks and bonds, claims, — on hand, etc., 
and available assets amounting to $473,862.18, consisting of 
stocks and bonds, real estate not used for road or depot pur- 
poses, bills receivable, balances due and cash. The outstand- 
ing bonds consist of $4,700,000 7 per cent. 40 year bonds; 
$1,100,000 6 per cent, bonds endorsed by the State of Tennessee. 
$1,000,000 4 per cent. bonds held by the Umted States, and 
$12,000 unendorsed Nashville & Chattanooga bonds. To meet 
the endorsed bonds and those held by the United States 
$2,100,000 consolidated bonds are held in reserve. The cost of 
nae and equipment is reported at $13,387,295.63 or $39,259 per 
mile. 

The General Superintendent’s report gives the following 
statements of traffic and averages: 


OE RIES TNs 5 ib cece eveceni bs ccd cesetusdcnsccuere 460,175 

Freight sag We peewee Sete padinidee CON Uasueb bets estiste 796,269 

MD. 1.55 dessa enhitnd bbCeucbabeaudes -tnkeebebie 1,380,728 

Car Mt cee pedepe dic Gneed beh OoebSeesererderecccens 12,637,078 
Average earnings per passenger train mile,...........+.+++ $1.13 
- “ “ freight * ay Syke eeneen ss ecedad 1.51 

4 Mille, all tralms.... ceed cescccvcveces 1,394 
expense ae DTITT ITIVE TTT Te TTT TT 0.79 

net earn, * oe MMM TIX TT 0.604 

cost of locomotive service per mile ru's............ 0.217 

Number of passengers Carried. .........0.ccceessceseeeseees 183,997 

bs SENG 1  cpckdabidincudd cb etccntocccesic 650,500 


Of the tonnage moved 520,996 tons were on the Chattanooga 
and 129,504 tons upon the St. Louis Division. On the Chatta- 
nooga Division the chief items of freight were 39,118 bales cot- 
ton, 252,361 barrels and 2,127 tons (in sacks) of flour, 29,105 
tons bacon, 3,246,422 bushels grain, 81.382 t ns pig iron, 7,659,- 
847 feet lumber and 215,594 tons (of 25 bushels) coal. On the 
St. Louis Division the chief items were 7,527 bales cotton, 6,276 





hogsheads tobacco, 171,035 barrels flour, 1,408,844 bushels 
grain, 5,506 tons bacon, and 3,456,453 feet lumber. 


—<—<—=> 
There was an encouraging increase in north-bound tonnage 
giving loads for cars usually runnin aa, Full crops along 

e line increased the local, but dligh y decreased 
tonnage. Fifteen freight engines, not required for present 
business, are stored up. It is recommended that all frej t 
engines not able to haul 16 cars over the Chattanooga Dj on 
be sold or exchanged. 

During the year 626ghead of stock were killed on the 
and claims to the amount of $16,404.86 were presented, which 
were compromised by the payment of $8,913.68. 

The Resident Engineer reports four new spans of wooden 
bridge, three turn-tables and 924 feet trestle rebuilt; extensive 
repairs on bridges and trestles; an engine shed built at Nash. 
ville, 33 by 255 feet, and several minor buildings renewed, A 
steam excavator has been bought and fhe work of fillin in 
trestles begun. Two spans (100 feet each) of Fink combing. 
tion truss were built by the Louisville Bridge Company to re. 
place a wooden bridge burned. Steel rails have been adopted 
entirely for renewals on the Chattanooga Division; 12% miles 
were laid during the year and 25 miles more contracted for 
for use during the current year. There were laid also 18 miles 
of new iron rails. 

The earnings of the year were as follows : 

1875~-'76. 1874~-'75. Inc. or Dec. P.c, 


Freight. . - $1,207,167 59 $1,128,171 21 Inc.. $78,996 38 





Passage . .. 480,889 51 488,782 43 Dec.. 7,892 92 4 

Bilixessas:cccces .. SRee Oe POE: p ddentavioderias. a 

Rents and privi- : 
leges..... 2000. 24,933 85 25,263 63 Dec.. 32978 = 13 





— 


Total earn .. $1,751,599 87 $1,680,826 19 “Inc.. $70,773 68 42 
Working exps... 996,269 61 1,151,954 45 Dec.. 155,684 84 13.5 





Net earnings.... $755,330 26 $528,871 74 Inc..$226,458 52 498 
Gross earn. per 

Meses60.400 5,136 65 4,929 11 Inc., 207 54 4g 
Net earn. pe 

BG ies oses 2,215 04 1,550 94 Inc.. 66410 424 
Per cent. of ex- 

penses........ 56.88 68.53 Dec.. 11.65 179 


Another statement of the sources of income is as follows : 
Local freight proper.... 










$558,829 18 
Local p: e proper.... 234,964 08 
Shipments from Nash vill 114,552 43 
we from Chattanooga and points South to Nas 
BPs eetesessvedebscsbsdnesds bccocctvceorecce 40,015 19 
Through freight proper..............- 415,980 97 
Through passage proper 241,95 43 
MEMEED BY IOUNVEIL Ss Ve edie ce cbvcvevesctsccys cess cee 3,830 52 
Memphis & Charleston freight between Stevenson and 
SIND al, snide chads Koawesis 4:64 teed dec redeuetedees 64,929 05 
Through cotton from Stevenson..............-- cerececce 2,567 25 
Alabama & Chattanooga toll freight between Wauhatchie 
I eh ine ans bien sien eschnbbareesretacwey 6,463 00 
Mails, rents and privileges............c.cccccccccccecces 63,542 17 
WE be paiedn b4sre cheep ei enteneseed Gheeteins eens $1,751,599 87 


Cf the through freight proper $208,391.06 was from business 
over the Louisville & Nashville, of which $89,941.58 was from 
and to Cincinnati and points north of the Ohio; $19,493.91 was 
from St. Louis & Southeastern connection at Nashville, and 
$118,449.50 was on business to and from connections of the St. 
Louis Division. 


The net results of the year were as follows: 






INNER, 5 cists oh iind tidesotigedeenévekss Be kéebace vans és $755,330 26 
Interest on bonded debt..............cceseeeee $438,120 00 
Interest on floating debt and exchange......... 18,163 77 
Taxes in Tennessee 23,442 78 
Taxes in Alabama . 3,711 15 


Two dividends, 134 pe | 194/573 59 


—— 678,011 29 
Re BP Ge I sind sic vho nd sc pewkkacctsidsctscce "$77,318 97 


The directors’ report says: “This exhibit is highly satisfac- 
tory and encouraging to the directors, and they trust it may 
be so to the stockholders. These results have been accon- 
plished by material reduction in the salaries of all officers, 
clerks and agents, and close attention to details, and seemg 





: : . Miles. | that all material and su plies were furnished at the lowest 
gatanogg Davai, Chattancone, Tana; to Nesbit... ---- 198] market price for cash; and, requiring that the laborer: shoul 
Jasper Branch, Bridgeport, Ala., to Jasper, Tenn...... ......-... 12 | be worthy of his hire, awarding him that promply and cheer- 
Shelbyville Branch, Wartrace, Tenn., to Shelbyville............. 8 | Sully to the day, without any drones in office or elsewhere; 

—— | and at the close of the fiscal year find your road in better con- 
Total. ..rccccsccopecsccssessersccccesccsscccccssecccseccccces 841 | dition that at any time heretofore, as reported by the Resident 


Engineer, 

‘“* Expectations indulged in in last report have been more 
than realized. The usual semi-annual dividends of 1% ~ 
cent, on the capital stock were paid to the stockholders for the 
fiscal year, on the first days of October and April. About 
$95,000 of the floating debt was paid off during the fiscal year, 
besides paying interest on the bonded debt and dividends to 
the stockholders. The directors expect to be able to pay off 
the small balance of floating debt without interfering with div- 
idends; and, with this end in view, a resolution was passed by 
your directors, last September, ordering that at least 10 per 
cent. of the net earnings, each month, should be applied to re- 
ducing the floating debt before any dividends were paid to the 
stockholders. Last year more than this amount was appropri- 
ated for that purpose, without interfering with the regular 
semi-annual dividends, as the foregoing statements show. * * 
“ The local freight business of your line increased last year, 
over the es year, $164,636.69, which is a very — 
ing feature; and there are interests on the line of your roads 
being enlarged, and new ones being built up, which promise to 
add largely to the local business. Prominent among these 
improvements may be mentioned the enlargement of the coal 
mines on the Cumberland Mountain, owned by the Tennessee 
Coal & Railroad Company, by which the facilities for delivering 
coal to your road, at Cowan, will be greatly increased. * * 
**On the -— day ofMarch, 1876, your directors made a con- 
tract with the Southern States Coal, Iron & Land Company 
(of eagua’), limited, by which it is expected the coal and 
iron interest will be developed in Sequatchie Valley, and iron 
and steel works established at Battle Creek (South Pittsburgh), 
on the line of the Jasper Branch. The company referred t 
are now industriously at work, laving the foundation for works 
at Battle Creek, and opening coal mines in Seqnatchie Valley. 
Your company undertake to extend the Jasper Branch up the 
Sequatchie Valley fora distance not exceeding 14 miles, At 
present only 734 miles will be built, to their first colliery; 
which our Engineer estimates will not cost exceeding $90,000, 
the money to pay for which, the English company is to furnish, 
and take thirty-year coupon 8 per cent. currency bonds at par, 
with mortgage on the extension only. In'addition to this, they 
guarantee to spend $2,000 on their works at Battle Creek for 
every $1,000 spent on the extension, besides opening out at 
least one colliery in Sequatchie Valley, and to extend at least 
$300,000 in erecting blast furnaces and works at Battle Creek, 
within five years, and pay contract rates for transportation 00 
main line and branches, which shows the earnestness with 
which they go into the undertaking. 

The company has large means, and it is expected that they 
will build up a large business. No better location for business 
upon a large scale could have been selected, as there is 
coal and iron ore in the Sequatchie Valley, in close pro 
to each other, which greatly facilitates and cheapens the manu- 
facture of iron and steel. . 

** Besides the business developed by this and other compames 
that may establish themselves in this valley, filled with iron 
ore and coal, there is a considerable agricultural interest in the 
valley, which (the lands being rich), will be developed by the 
extension ; all of which will add business to the main line. 
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